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FEEDING THE PEOPLE IN WAR-TIME 


APOLEON had a gift for witty and 
N penetrating comment which the con- 
temporary aspirant to the position of world 
conqueror, Adolf Hitler, lacks. Napoleon 
said “An army marches on its stomach”. 
In modern war not only the army but the 
whole nation is concerned, and Napoleon’s 
saying may be given a wider significance. 
An ill-fed and starving people has no 
stomach for the fight and will inevitably be 
defeated. The mistaken food policy followed 
in Germany during the War of 1914-18 was 
a major factor in bringing about the victory 
of the Allies. In the Spanish civil war the 
people of Barcelona, who had survived brutal 
air raids without serious impairment of 
morale, lost their fighting spirit after long 
months of semi-starvation. 

The proper feeding of civilians, Orr and 
Lubbock* remark, is a more difficult problem 


* “Feeding the People in War-time’’ by Sir John 
Orr and David Lubbock. (MacMillan & Co., Ltd., 
London), 1940, Pp. 88. Price Is. 6d. 


than the feeding of the Army and Navy. 
In their recent book they define a national 
food policy for the import, production and 
distribution of food which is based on the 
principles of nutritional science and know- 
ledge of the existing dietary habits of the 
people. The tedious diet survey work which 
has been carried out within recent years 
here proves of the utmost value. At the 
same time, the potentialities and limitations 
of British agriculture are fully understood 
and allowance is made for the restriction of 
imports which has already occurred and 
which must become more serious as the war 
Very briefly outlined, the pro- 
The fundamental 


proceeds. 
posed policy is as follows: 
object is to provide the entire population 
with a diet which will maintain its health 
and physical efficiency. Even in peace time 
a very considerable proportion of the popu- 
lation consumes a deficient diet and in war- 
time this diet is likely to deteriorate further 
with the rise in food prices. The fulfilling 
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of the needs of this group, “the weakest part 
of the home front”, should be made the 
cardinal aim of the nation’s food policy. 
“If they are well fed we need not worry 
about the rest of the population.” 


The subsidising of certain basic foods is 
recommended. The Government has already 
of 50 million 
Orr and 


made an annual allotment 
pounds for subsidising foods. 
Lubbock suggest that bread, milk and pota- 
toes should be subsidised. The potato is the 
best insurance crop against food shortage. 
The wholesale price of these foods should be 
fixed by subsidy at a level which would 
enable the poorest families to obtain suffi- 
cient for their needs. Wholesale and not 
retail prices should be fixed. The small 
retailer has little opportunity for extensive 
profiteering. 


The organisation of agricultural produc- 
tion on the right lines is of essential im- 
portance. There are 4 million acres of good 
land available in Great Britain which can 
be brought under cultivation, whereas in 
Germany production has probably already 
reached its maximum. But at present the 
farmer, urged to develop his land to the 
fullest possible extent, does not know what 
to produce; “the agricultural policy, as far 
as it is known, is too vague to call forth the 
additional foods we need”. But production 
can be regulated by price in the same way 
as consumption. If there is a guaranteed 
minimum price and a guaranteed market for 
certain foods the farmer will automatically 
produce them. There is little difficuity about 
a guaranteed market since the Government 
is already the wholesale purchaser of many 
foods and no doubt by the end of the war 
will be in complete control of all the whole- 
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sale food trade. This system, the authors 
think, would utilise the land to better 
advantage than a system of compulsory 
ploughing up without any guidance as to 
what additional foods should be grown. 


A very large increase in the production 
of vegetables other than potatoes is both 
possible and desirable. Not only farm land, 
but also gardens and allotments, should be 
utilised to the fullest extent. “If the cam- 
paign for increased vegetable growing in 
gardens and allotments were pushed hard 
enough it might be possible to have nearly 
half of the families in the country self- 


supporting in vegetables.” 


Import and agricultural policy must be 
closely co-ordinated. Normally Great Bri- 
tain imports some 70 per cent. of its total 
food supply, so that a satisfactory plan for 
regulating imports is in a sense more 
important than the planning of agriculture. 
One of the guiding principles should be that 
imports which provide a maximum of food 
value for a minimum of shipping space 
should receive priority. This means bread 
and fats, which should be given priority 
“until we have a store which puts us beyond 
the danger of shortage’. Sugar is a con- 
centrated food, but since it is a pure carbo- 
hydrate and contains no protein, vitamins 
and minerals, has a smaller claim to priority. 
It is not sensible to import bacon, beef or 
eggs in large quantities; these foods take 
up relatively more shipping space per 1000 
calories, and can to a reasonable extent be 
produced at home. Nor is it economical to 
import fodder crops because it takes 5-20 
tons of feeding stuff to produce one ton of 
human food. Food for livestock, consisting 


mainly of grass, grass silage, and, to a lesser 
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extent, of fodder crops, must as far as pos- 
sible be produced within the country itself. 
The dairy cow and pig are more efficient 
and economical converters of feeding mate- 
rial into human food than poultry or beef 
There are large areas of rough 


cattle. 
grazing suitable for sheep. 


The authors deal with the question of 
rationing. The purpose of rations is to 
ensure that each person gets the same 
amount and to prevent food hoarding. But 
actually about one-third of the population 
cannot afford to purchase the amounts of 
bacon and butter allowed by the rationing 
scheme already in force, and those who have 
the money cannot obtain their usual supply 
without underground trade in coupons. It 
follows that if the supplies necessary to 
provide the whole population with the given 
ration are made available, there will be 
considerable wastage. Rationing systems 
have many disadvantages. They do not 
necessarily ensure the equable distribution 
of food for the above reason, and they limit 
choice of food, which is physiologically 
It is hoped that bread, milk 
in such 


undesirable. 
and potatoes will be available 
abundant quantities that their rationing will 
be unnecessary. Food-hoarding is not likely 
to be a serious problem. 


The authors claim that, if their food policy 
could be put into successful operation, the 
nation would be provided with a diet which, 
while considerably less rich and varied than 
its customary diet, would nevertheless be an 
adequate and well-balanced one. To deal 
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with the problem in all its aspects, a small 
“Food Council” should be appointed. It 
appears that at present no clear-cut policy 
is being followed. “The lack of co-ordina- 
tion between the Ministries of Food, Agri- 
culture and Health is causing a certain 


amount of disquiet.” 


It is impossible in a brief article to deal 
with the questions raised in this book, 
which illuminates one vitally important de- 
partment of war activity. Reports of recent 
parliamentary debates show that its lessons 
have not been lost on politicians. Mr. Lloyd 
George, in particular, appears to have been 
No doubt the 
scheme is open to criticism at certain points 
need to be modified in various 


impressed by its conclusions. 


and would 
respects as the result of war necessity and 
experience. However this may be, a com- 


prehensive long-term policy is obviously 
needed to 


measures for dealing with the situation. 


replace piece-meal temporary 


W. R. AYKROYD. 


[Note added in proof.—This review was 
written early in May before the German attack 
in the West. The events which have taken 
place since that time make the problem of 
maintaining the food supplies of Great Britain 
more urgent and difficult. But as long as 
American and Canadian wheat can be imported 
in sufficient quantities to supplement home- 
grown food there should be no serious danger 
of food shortage. The potato crop is of essential 
importance. The lack of cod-liver oil, which 
is of such high value in preventing malnutrition 
and rickets in children, can be made good by 
a synthetic substitute in the shape of a vegetable 
oil containing concentrates of vitamins A and 
D.—Coonoor, June 18, 1940.] 
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SHARE OF UNIVERSITIES IN THE DEVELOPMENT OF 
APPLIED ENTOMOLOGY* 


BY 


Pror. B. K. DAS 
(Osmania University, Hyderabad) 


as form a very vast proportion of 

the whole animal population of the 
world, over 60 per cent., i.e., about 625,000 
known species; and hardly any other group 
of animals can compare with them in 
numbers, except perhaps the Fishes. Con- 
sidered from the economic point of view 
they also constitute one of the most impor- 
tant groups in the animal kingdom, especial- 
ly when we begin to realise what an 
immense amount of damage is caused to our 
crops every year by predatory insects. 

Of all problems connected with Applied 
Entomology none is so acute and important 
as the question of the insect pests, the most 
important functions of Applied Entomology 
being the control of insect pests; and it is 
the farmer that feels the pinch much more 
than the man in the street. This is better 
understood, when, for a moment, we just 
begin to realise the fact that there is an 
annual loss of about 200 million rupees in 
connection with some of the important crops 
of our country, viz., rice, wheat, cotton, 
sugarcane and oil-seeds. In the U.S.A., on 
the other hand, where agricultural science 
and methods are definitely more scientifically 
advanced, the Insect Pest Survey of the 
U.S.A. Department of Agriculture reports 
that the total estimated loss due to insects 
attacking staple crops, vegetables, fruits, 
nursery and green-house products, stored 
products, live-stock, etc., comes to over a 
thousand million dollars. The U.S.A. Board 
of Entomology estimates the annual loss from 
one pest, viz., the cotton boll weevil alone, 
at two hundred million dollars! From these 
cursory remarks it is quite evident that the 
study of Applied Entomology is of immense 
practical importance for the welfare of man. 

There are several kinds of insect pests, 
viz., grasshoppers, caterpillars, active plant 


* In writing up this paper the author has derived 
immense help from the Presidential Address on “ Insects 
and their 16le in Indian Agriculture ” delivered by Rao 
Saheb Dr. T. V. Ramakrishna Ayvyar, before the Agricul- 


tural Section of the Indian Science Congress, Lahore, 
1939, 


bugs, plant lice, thrips, scales and mealy 
bugs, beetles (such as chafers, weevils, 
flea beetles, longicorn beetles, etc.), and 
borers of many sorts. Besides, there are a 
few others also such as certain plant lice, 
thrips, etc., which act as vectors of certain 
infectious or virus diseases of plants; all 
these are intimately connected with the 
agriculture of our country, and hence with 
Applied Entomology. Then there are certain 
problems which may be said to be of All- 
India importance, viz., (a) the periodical 
visit of certain class of insects, say, the 
locusts (e.g., the outbreak of the desert 
locust—Schistocera gregaria, during 1926- 
31), (vb) the cotton bollworm pests (viz., 
both the pink as well as the spotted varieties), 
and (c) the sugarcane pests (viz., the 
borers, leaf hoppers, etc.). 

It is by proper encouragement and inten- 
sive and extensive research work carried out 
in the field of applied entomology that 
a proper control and solution of these evils 
can be made available. In India, during 
past years, farmers used to depend largely 
on fatalism, faith and certain magic rites for 
combating insect pests; but during recent 
times, due largely to the establishment and 
activities of the central and _ provincial 
research agricultural departments, more 
scientific methods for controlling insect pests 
are being adopted. The basis of control is 
a correct knowledge of the life-histories and 
behaviour, including factors such as photo- 
tropism of the injurious insects, gained first 
by continuous field-observations and investi- 
gations. A body of well-tested knowledge 
derived from laboratory and field researches 
carefully devised and successfully pursued 
ought to furnish the entomologists with the 
necessary means for advising the agricultur- 
ists and governments regarding the measures 
to be adopted for combating the insect 
nuisance. 

Unfortunately, in our country, in spite of 
its immense importance and very wide prac- 
tical application, applied entomology has not 
received the proper amount of attention that 
it should have received in our Indian 
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universities. I must observe that the sub- 
ject of Entomology in its applied branches 
has been neglected in the curriculum of 
studies in our universities. I take this 
opportunity of making the following sugges- 
tions for the consideration of our universities 
in developing this most useful branch of 
Applied Biology: 

(a) While experts at the central and 
provincial research institutes and 
museums are mostly engaged in the 
systematic, ecological and bioclimatic 
studies, statistics and other data, the 
universities can and should devote 
themselves to intensive and extensive 
morphological, histological, embryolo- 
gical and physiological studies, and 
work side by side, in the fullest of 
co-operation, with taxonomists. Ef- 
forts thus co-ordinated would certain- 
ly develop the whole study of the most 
intricate insect-proklems of a _ vast 
country like ours. 

(b) The problem of insect pests control 
being undoubtedly of All-India nation- 
al importance, the universities should 
develop a true spirit of teamwork, 
tackle any pressing problem of an 
economic nature that is brought to 
their notice, and work in conjunction 
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with the different research institutes 
distributed over various parts of 
India. In this direction the universi- 
ties can certainly do a lot of useful 
work on a well-organised scientific 
basis. 
(c) In view of the growing importance 
and potentialities of great usefulness 
of service that Applied Entomology 
can possibly render to mankind, this 
extremely useful subject should be 
encouraged in every Indian university, 
where there is a provision for zoolo- 
gical teaching. 
I should strongly urge that either at 
the honours stage, or more suitably, 
at the post-graduate stage, along with 
the teaching of general zoology, there 
should be a compulsory special paper 
on Applied Entomology, or better, say 
Geneal Entomology, mainly covering 
its most essential and fundamental 
aspects. But it is very necessary that 
properly trained entomologists should 
be made responsible for this training. 
It is in this way that our universities 
can, directly or indirectly, help in 
ameliorating the sufferings of a vast 
population of India. 


(d 
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A SOIL MAP OF INDIA 


A= MAP OF INDIA based on agricul- 
tural and colour nomenclature has been 
prepared by the Imperial Agricultural Re- 
search Institute, New Delhi. The map 
classifies the soils of India into eight main 
prevalent categories, (1) alluvial, (2) coarse 
alluvial, (3) red soils lying on metamorphic 
rocks, (4) laterite soils, (5) black soils, 
(6) deep black soils, (7) light soils on trap 
rocks and (8) deep black alluvial soils. 
The alluvial soils of extra-peninsular India 
are further divided into Indus _ alluvial, 
Gangetic alluvial and Brahmaputra alluvial 
soils. 

Another map based on climatic differences, 
and a third, which plots the relative nitri- 
fying efficiencies of surface soils, were also 
prepared in the Institute. The latter shows 
a clearly demarcated central belt, running 
north-east to south-west across the country 
at the boundary which divides peninsular 
and extra-peninsular India, 


2 


The soils of India offer a distinct contrast 
to those of many other countries, inasmuch 
as, they are very old, fully matured and do 
not show, in many cases, pedogenic processes 
and the close relationship between the soil 
and its rocky substratum. The weathered 
materials in most cases have been trans- 
ported to great distances hy various agencies. 
An examination of the soils also shows that, 
although the nature and composition reflect 
to some extent the composition of the original 
rocks from which they are derived, the main 
trend of weathering and its final result are 
influenced to a considerable extent by the 
climatic complex, particularly by the 
amount and seasonal distribution of rainfall. 
In India the unique monsoonic division of 
the year into dry and wet periods and the 
high temperatures that prevail considerably 
influence the character and sub-aerial de- 
nudations of the surface of the country. 


g 
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THE CHEMISTRY OF PLANT RESPIRATION 


(Indian Tea Association, Tocklai Experimental Station, Assam) 


INCE the brilliant discovery by Keilin, 


Science 
BY 
E. A. HOUGHTON ROBERTS 
fermentation, with production of both 
alcohol and CO., has been frequently 


of the role of cytochrome in cellular 
respiration, and the consequent reconcilia- 
tion of the diverse views of Wieland and 
Warburg on hydrogen and oxygen activation 
in biological oxidation, rapid advances have 
been made. The concept that cytochrome 
was the only carrier between oxidase and 
dehydrogenase action proved too simple a 
hypothesis; and now, thanks to the work 
of Warburg, von Euler, and the Cambridge 
school, the flavoproteins and coenzymes I 
and II (phosphopyridine nucleotides) are 
known to assist in the transfer of hydrogen 
from substrate to oxygen. The path of 
H-transfer is represented diagrammatically 
as follows: — 


Substrate — coenzyme I or II > 
flavin — cytochrome — Q,, 
(diaphorase) 


Side by side with this work, the complex 
path of carbohydrate breakdown in alcoholic 
fermentation has been investigated and the 
subject has recently been reviewed by 
Meyerhof!. 


Under anzrobic conditions, two of the 
intermediary products of carbohydrate break- 
down, acetaldehyde and pyruvic acid, may 
function as H-acceptors, with the consequent 
formation of alcohol or lactic acid. In the 
presence of oxygen, other hydrogen acceptors 
such as the oxidised forms of the pyridine 
nucleotides are available, and further oxi- 
dation of acetaldehyde and pyruvic acid may 
take place, resulting in the formation of a 
series of C,-dicarboxylic acids, and possibly, 
of citric acid and related compounds. De- 
carboxylation of keto-acids in this series 
results in a continuous evolution of CO, 
and the regeneration of one of the earlier 
members of the cycle. 

The initial stages of carbohydrate break- 
down, which include phosphorylation to 
hexose diphosphate, glycolysis with produc- 
tion of triose-monophosphates, oxidation of 
the latter to phosphopyruvic acid, and sub- 
sequent dephosphorylation to pyruvic acid, 
seem to be common to both erobic and 
anzrobic processes, The fact that anzrobic 


demonstrated in the higher plants is there- 
fore strong evidence in favour of the view 
that the path of carbohydrate breakdown in 
higher plants follows a similar course to that 
established for yeast. 


It is unlikely that in all plants carbo- 
hydrate breakdown will take place in 
exactly the same way. A general similarity 
may be expected but not complete identity. 
In the case of the succulents there is an ac- 
cumulation of organic acids, so that rela- 
tively little CO. is produced, although much 
glucose has been metabolised. Similarly, 
actively growing tissue probably makes use 
of considerable quantities of the keto-acids 
in amino-acid synthesis. This interrelation 
of respiration with protein metabolism des- 
erves further study. 


The analogy between anzrobic fermenta- 
tion in the higher plants and in yeast 
is strengthened by the demonstration of 
both the Pasteur and Lundsgaard effects. 
Marsh and Goddard,” and later James and 
Hora,* working with carrot and barley res- 
pectively, have demonstrated that under 
conditions of anzrobiosis, more sugar is de- 
composed per unit time, than under condi- 
tions of normal respiration (Pasteur effect). 
Turner* has shown that under certain condi- 
tions, weak solutions of iodoacetate, while 
inhibiting anzrobic fermentatoin in the 
carrot root, have relatively little effect on 
its respiration (Lundsgaard effect). 


The fundamental similarity between the 
paths of carbohydrate breakdown in yeast 
and animal tissues on the one hand, and in 
plant tissues on the other, has been very 
neatly shown by James and Arney.®> These 
workers established a highly significant 
correlation between the concentration of 
phosphate esters and the rate of respiration 
in young barley seedlings, so long as this 
rate was not limited by the supply of carbo- 
hydrate. Their results showed that phos- 
phate esters play similar roles in respiration 
in both plant and animal tissues. It was 
impossible to identify with certainty the 
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labile and resistant esters of James and 
Arney with adenosine and hexose phos- 
phates, but the analogy is sufficiently strik- 
ing to establish the essential similarity of 
the two phenomena. 

James and Norval® have demonstrated 
further similarities in the path of carbo- 
hydrate breakdown in yeast and barley 
leaves, by establishing the presence in 
barley leaves of an enzyme catalysing the 
decarboxylation of pyruvic acid. 

Turning towards the mechanism by which 
the oxidative stages in carbohydrate break- 
down are achieved, we find a further 
similarity between plant and animal tissues. 
Both oxidases and dehydrogenases are found 
to be essential for these oxidations, and in 
addition cozymase, and flavins, including 
diaphorase, have frequently been detected in 
plant tissues. In many cases cytochrome 
oxidase itself is present in plant tissues 
(Keilin,? Hill and Bhagvat*) while other 
workers (Marsh and Goddard,? Roberts®) 
have shown its presence to be likely in 
carrot and tea leaf. 

Tannins may also play a part in the trans- 
fer of hydrogen from substrate to oxygen. 
In finely minced tea leaf tissue, and in other 
tanniferous leaves (unpublished observations 
of the author), tannin functions as a carrier 
in the oxidative stages of carbohydrate 
breakdown. In such tissues the path of 
hydrogen transfer may be written down as 
follows: — 

Substrate — tannin — cytochrome — O, 


\ , e 
coenzyme I or II — flavin 

It is impossible to say at the moment how 
far tannins play this part in normal plant 
respiration, but in the damaged plant tissue 
the normal path of hydrogen transport has 
been largely put out of action, and practi- 
cally all the hydrogen transfer takes place 
through the tannin. 

The o-quinones of tannins, although quite 
efficient hydrogen acceptors, have also the 
property of condensing to form deeply 
coloured products. In completely organised 
tissues the reducing powers of dehydro- 
genase + coenzyme systems is sufficient to 
ensure reduction of the o-quinones before 
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any condensation takes place. With dis- 
persal of coenzymes on damage however, the 
rate of o-quinone formation exceeds the rate 
at which it is reduced again and irreversible 
condensation of tannins, and hence pigmenta- 
tion resuits. It is suggested that the above 
mechanism accounts for the well-known 
darkening of many plant tissues on injury. 

The cytochrome system is not the only 
oxidase that has been established to be 
responsible for the primary uptake of oxygen 
in respiration. Considerable attention has 
been paid lately to the isolation by Kubo- 
witz!® and Keilin and Mann™ of very pure 
catechol oxidase as a copper-protein com- 
plex. This oxidase, together with a catechol 
as carrier, forms a completely analogous 
system to cytochrome plus its oxidase, and 
Kubowitz has constructed an artificial system 
consisting of catechol oxidase from potato, 
catechol, dihydrophosphopyridine nucleotide, 
hexose monophosphate dehydrogenase, and 
hexose monophosphate, in which the oxida- 
tion processes closely resemble those of 
cellular respiration. 

Other oxidase systems have been de- 
monstrated in plants, of which ascorbic acid 
oxidase (Huszak!*), and dihydroxymaleic 
oxidase (Banga and Szent-Gyorgyi'!*) de- 
serve mention. Swedin and Theorell'* have 
recently brought forward evidence to show 
that this latter enzyme is identical with 
peroxidase so that further work in this 
direction may lead to considerable clarifica- 
tion of our ideas on the role of peroxidase 
in plant-tissues. 


1 Meyerhof, Nature, 1938, 141, 855. 
. 2 Marsh and Goddard, Amer, J. Bot., 1939, 26, 724, 
767. 
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Su perconductivity: An Explanation tions have reached a critical temperature, 


Various metals when cooled below a certain 
very low temperature (characteristic of the 
metal) show the property of conducting electri- 
city without offering any appreciable resistance 
to the current. Meissner and Ochsenfeld found 
in 1933 that a supraconductor behaves not only 
like an ideal conductor, but also like a very 
strongly diamagnetic metal. No headway at all 
has been made in understanding the mechanism 
of superconductivity. The most promising line 
of attack is a purely formal theory by F. and 
H. London.t The object of this note is to 
present a physical picture of the process that 
is likely to be followed during the transition 
to the superconducting state. 

We suppose that at a temperature depending 
on the nature of the substance and its crystal- 
line form, the interaction between the lattice 
and the conductivity electrons becomes so small 
that it can be neglected. The interaction re- 
presents the effect of the electrostatic field of 
the substance on both the charge of the elec- 
tron and its spin. In other words, we assume 
that the interaction between the lattice and the 
conductivity electrons is small at low tempera- 


tures. The amount of interaction depends on 


the temperature and the magnetic field and it 
becomes practically zero when the lattice vibra- 


which corresponds to the transition temperature 
for the superconducting state. Here the con- 
ductivity electrons can be treated as relatively 
free electrons. The motion of each of these 
electrons will be represented by a de Broglie 
wave and if they are perfectly free there will 
be no interaction which will give rise to the 
scattering of two de Broglie waves. The con- 
ductivity will then be infinite and the substance 
will behave like a supraconductor. 

These free electrons will precess in a magnetic 
field and give the substance a diamagnetic sus- 
ceptibility. When the field strength is increased 
so that H > H; the electrons will arrange them- 
selves with their spins parallel to the field and 
the energy of magnetisation 2H is transferred 
to the lattice (or the interaction between the 
lattice and the electrons is restored) and the 
substance is no longer superconducting. Under 
these conditions the electrons also do not pre- 
cess and consequently will not show any dia- 
magnetic susceptibility. The effect of increas- 
ing the temperature is thus the same as in- 
creasing the strength of the magnetic field, 
namely, to increase the coupling between the 
lattice vibrations and the conductivity electrons. 
When the electrons are free the substance is a 
supraconductor, and the electrons also show a 
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diamagnetic susceptibility as they can precess if 
they are free to move. Thus the two properties, 
the superconductivity and the diamagnetic 
susceptibility go hand in hand. 

The value of the diamagnetic susceptibility 
will be of the order 1/47, (as observed for the 
supraconducting state) if we can assume? that 
the conductivity electrons’are free to move over 
a distance which is about 100 atomic distances. 
This distance is of the order of the mean free 
path of the conductivity electrons in a metal 
at ordinary temperatures. At ordinary tempe- 
ratures the oscillations of the lattice are far 
from being negligible, and even then the mean 
free path of the electrons is of the order of 
a few hundred Angstrom units. It is therefore 
reasonable to suppose that the mean free path 
of the conductivity electrons is of the order of 
100 atomic distances when the lattice oscilla- 
tions play an insignificant role. 

If the electrons are completely free there 
will be no scattering of the de Broglie waves 
and the conductivity would be infinite. The con- 
ductivity in the superconducting state although 
very large, is probably not infinite. For this 
purpose an extremely small interaction will have 
to be introduced either between the lattice 
which does not now execute temperature oscil- 
lations or between the nuclei which are fixed 
in the lattice and the conductivity electrons. 
Such a small, second order interaction really 
exists and is observed for a number of sub- 
stances in the form of hyperfine structure of 
spectral lines. This interaction between the 
nuclear spins and the electron spins, which 
gives rise to the hyperfine structure is observed 
for supraconducting as well as for nonsupra- 
conducting substances and is very small. In the 
supraconducting state this small second order 
interaction assumes a leading part because it is 
no longer masked by the otherwise dominating 
lattice-electron interaction. In the _ super- 
conducting state, the electrons are free to move 
over about 100 atomic distances; and we may 
be required to consider the resultant effect of 
a large number of nuclear spin interactions. 
This fact may give us the limiting size of the 
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aggregate of atoms which will just be large 
enough to show superconductivity. 

On this assumption substances which have 
no conductivity electrens and substances in 
which the interaction between the conductivity 
electrons and the lattice vibrations is not 
negligible, will not show superconductivity. 
According to Debye*® the effect of the lattice 
oscillations is very small for all temperatures 
below 1°K. From this we can conclude that 
substances which do not become superconduct- 
ing by about 1° K will not at all become super- 
conducting. This seems to agree with the ob- 
served fact that the lowest transition tempera- 
ture recorded‘ is 0-6°K for cadmium. 


K. R: Drxrr. 
Gujarat College, 
Ahmedabad, 
May 29, 1949. 


1 F. London, Une conception nouvelle de la supra- 
conductibi,ité (Herman, Paris, 1937). 

2 J. C. Slater, Phys. Rev., 1937, 52, 214. 

3 P. Debye, Ann. d. Physik, 1938, 32, 85. 

# Smith and Wilhelm, Rev. Mod. Phys., 1935, 7, 237. 


The A3105, A3338 and A3375 Bands of OD. 


THESE bands have been obtained in a water- 
cooled discharge-tube already described by the 
The heavy water was 99-2% pure and 
the OD spectrum was free of OH. 

The investigation of these bands has been 
carried out and the rotational analysis com- 
pleted. The structure is that characteristic of 


author.! 


a 2& —Jiny. transition. 




















TABLE I 
———,—-, > Sa 
A By’ Dy’ Bz,” Dy” 

OD | 3105] 8-695|— 0-580 x 10-3) 9-584|— 0-350 x 10-% 
OH | 3122 /16-117;— 1-98 x 10-417-809|— 1- 78 x 10-3 
OD | 3338 | 9-038/— 0-670 x 1073) 9-594|— 0-395 x 10-8 
OH | 3428 |16-924/— 1-93 xX 1075/17-824/— 1- 85 x 1073 
OD | 3375| 8-705|— 0-599 x 107) 9-329|— 0-410 x 1073 
OH | 3484 /16-105;— 1-96 x 1073)17-150|— 1-87 x1073 
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The rotational constants are determined and 
are compared with those for the corresponding 
OH bands given by Tanaka and Koana.? 

A full account of the investigation will be 
published shortly. 

M. IsHaq. 
Physics Department, 
Muslim University, 
Aligarh, 
May 21, 1940. 


1 Ishaq, Proc. Roy. Soc., 1937, 159A. 
2 Proc. Phys. Math. Soc. Japan, 1933, 15, 272. 


Experiments towards Synthesis of 
Wieland’s C,,H,,.O, Acid from Bile Acids 
THouGH the structures for the various sterols, 
bile acids and allied substances have been laid 
down with certainty, the available evidence as 
to the five-membered nature of the ring D in 


them is only indirect. It would seem to rest 


CHMeCH,-CH,+-CO.H 
| 


CH CH 
HO2C-MeC CH, HO,C-HC 
HO,C-HC——CH, HO,C-HC ——CHy, 
(1) (11) 
CO.Et 
| 
CH CH, 
EtO,C-HC co HO.C-HC co 


EtO,C-HC ——CH, HO,C-HC——CH, 
(IV) (LV a) 
CHMe-CH,-CH,+CO,H 
| 





CH 


HO.C-HC CO 
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CHMeCH,-CH,-C OH 
| 


CH. 


CHMe-CH2-CH2-CO.H 


| 
HO,C-HC—CH-COgII 
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mainly on the formation of the Diel’s hydro- 
carbon C,,H,, from sterols, etc.1 and on the 
stepwise degradation of cholanic acid to e2xtio- 
cholanic acid which latter forms only an an- 
hydride and cannot ketonise? (application of 
Blanc’s rule). The oxidation of either desoxy- 
cholic acid*® or 12-ketocholanic acid? gave in 
the hands of Wieland an acid C,,H.,.O, to 
which he assigned the structure (I). A syn- 
thesis of acid (I) can be expected not only to 
throw light on the validity of structure (I) but 
also provide evidence for the five-membered 
nature of the ring D in steroids. In a series 
of brilliant papers Baker® has described various, 
if unsuccessful, attempts to synthesise (I), the 
chief difficulty having been the attachment of 
the requisite side chain—CHMe.CH,.CH,.CO,H 
to the relevant cyclopentanone ester. We have 
taken on hand the synthesis of (I), and as 
a first step it was considered worthwhile to 
synthesise (II), the lower homologue of (I). 
Profiting by Baker’s work® we have been able 


Ho,C-HC—CH,-CO,H 


HO_C-HC—CH,-CO.H 


(III) 
COsFt 
CHMe-CH.,:CH,CO,Et 
L/ e 2 202 


EtO,C-HC CO 
EtO,C- HC——CHy, 
(Vv) 


EtO.C-MeC—CH.2-CO,Et 


(EtO2C),C—CH,-CO,Et 


HO,C ,HC—CH,-CO,H 


HO,.C-HC——CH, 


(VE) (VI) 


HO,C+-MeC—CH,-CO.H 


HO2C+HC—C H2-CO2H 


(IX) 


(VIIT) 


EtO2,C+-MeC CO 


EtO,C-HC — CH, 
(X) 
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to hit upon a new method, and it has been found 
possible to attach the side chain as in (V). 


The Michael addition of ethyl malonate to 
ethyl aconitate as described by Auwers® pre- 
sented considerable difficulties, but was found 
to proceed very favourably in the presence of 
a trace of alcohol-free sodium ethoxide (no 
solvent being necessary) to yield ethyl n-butane- 
aaPyd-pentacarboxylate, b.p. 195°/3 mm. This 
on hydrolysis followed by decarboxylation 
yielded a mixture of the stereoisomeric acids 
represented by (III) and melting at 189° and 
236°. The lower melting acid was found ir- 
resolvable, and hence represents the meso form. 
The ethyl ester of the meso acid had b.p. 180°/2 
mm. and was cyclised to (IV), b.p. 171°/2 mm. 
The structure of this cyclic ester was proved 
by its hydrolysis to (IVa) previously described 
by Auwers.® After considerable experimenting, 
it was found that the potassium derivative of 
(IV) condensed with ethyl n-v-bromovalerate 
in the presence of an excess of the latter and 
in the absence of solvents to yield (V) 
b.p. 218°/2 mm. The hydrolysis followed by 
decarboxylation of (V) to yield (VI) could not 
be effected by the usual methods? but is how- 
ever being studied. An attempt to hydrolyse 
the keto ester (V) to the corresponding adipic 
acid (VII) and recyclise did not succeed.® 

In connection with the synthesis of Wieland’s 
acid (I) itself, the addition of ethyl ethane afp- 
tricarboxylate to yield what is presumably 
(VIII), b.p. 207°/3 mm., and the hydrolysis 
cum decarboxylation of the latter to (IX), 
m.p. 193° (anhydride, m.p. 187°), have been 
studied. The ethyl ester of (IX), b.p. 186°/2 
mm. has been cyclised to (X), b.p. 176-78°/2 
mm. The confirmation of these structures is 
underway. Further work is being continued. 


S. K. RANGANATHAN. 


Dept. of Pure & Applied Chemistry, 
Indian Institute of Science, 
Bangalore, 
May 20, 1940. 


1 Harper, Kon and Ruzicka, /.C.S., 1934, 124. 
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2 Wieland, Schlicting and Jacobi, Zeit. Physiol. Chem., 
1926, 161, 80. 
3 — and —, /bid., 1924, 134, 276, 
— and Vocke, /did., 1929, 177, 88. 
4 — and Posternak, /did., 1931, 197, 17. 
— and Dane, /éid., 1933, 216, 91. 
5 J. W. Baker, /.C.S., 1931, 1546; /did., 1933, 811. 
Baker and Burton, /éid., 1933, 815. 
® Auwers, Ber., 1893, 26, 364; Zbid., 1894, 27, 1114. 
7 Chem. Soc. Ann. Reports, 1936, 33, 321. 
8 Kon, /.C.S., 1933, 1081. 





The Frequency of the Cell Division 
in Polyploid Plants 


Durinc the last few years I have studied a 
large number of experimentally produced auto- 
and allopolyploid plants of various families, 
genera and species, namely: Nicotiana, Petunia, 
Triticum, Triticum-Haynaldia, Solanum, Lactuca, 
Festuca, Beta, Taraxacum, etc. In almost all 
of the cases tetraploids have a slower develop- 
ment, than the diploids. The average length 
of the vegetation period of diploid, Nicotiana 
rustica, N. tabacum, N. glauca, N. suaveolens, 
Solanum lycopersicum, Lactuca sativa, Festuca 
pratensis, Beta vulgaris, etc., is (statistically 
significantly, or absolutely) shorter than the 
vegetation period of the tetraploids produced 
experimentally from these diploids. Auto- 
tetraploid N. Sander@ plants have also shorter 
vegetation periods than the auto-octoploids. 
F,-hybrids Nicotiana multivalvis x N. suaveo- 
lens, N. glauca x N. Langsdorfii; N. longiflora x 
N. Sandere, Triticum Timopheevi x Triticum 
monococcum, Triticum dicoccum x Haynaldia 
villosa, etc., have on the average a_ shorter 
vegetation period than their amphidiploids. 
In other words, diploids and F,-hybrids begin 
to flower (on the average) and set seeds much 
earlier than their auto-tetraploids or amphi- 
diploids. The same observations have been 
recorded by other authors in various plants. 
The growth curves of the diploids and tetra- 
ploids do not coincide. Tetraploids usually 
begin their development from a much larger 
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embryo (resp. seed), but diploids, most fre- 
quently, grow faster and in most of the cases 
they are taller; when they begin to flower. 
Tetraploids have usually a somewhat slower 
growth although in some cases tetraploids may 
reach the diploids in size and grow even fur- 
ther, i.e., much larger. Detailed investigations 
in this direction showed that the cell division 
during the growth and development of 
most diploid plants and F,-hybrids is much 
more frequent than the cell division of tetra- 
ploids and amphidiploids respectively produced. 
Tetraploids behave in the same way to octo- 
ploids as the diploids to tetraploids. In connec- 
tion with these studies another imporant ques- 
tion arises, namely: what is the cause for the 
slower frequency of cell division in tetraploids 
and amphidiploids when compared with the 
cell division frequency of the diploids and F,- 
hybrids from which they are produced by 
chromosome doublings as well as what is the 
cause for the slower cell division frequency 
in the octoploids when compared with the cell 
division frequency in the tetraploids? It seems 
to me that this phenomenon is a casual con- 
sequence of the nucleus size, which is directly 
influenced by chromosome doubling. 


Tetraploid nuclei are much larger than the 
diploid ones and the octoploid nuclei are much 
larger than the tetraploid nuclei. The cells of the 
tetraploid plants and amphidiploid hybrids have 
much larger nuclei than the cells of the diploid 
and F,-hybrids from which the former are 
derived. The cells of the octoploids also have 
much larger nuclei than the cells of the tetra- 
ploids. 


press 
Science 
Nuclei usually have spherical or ovoid shapes, 


; Nucleus surfac : 
consequently the ratio: Nucleus volume’ which 


I shall shortly call chromosome division co- 
efficient, will decrease with the increase of 
polyploidy. 

The larger this coefficient is the better ex- 
change of substances takes place between cyto- 
plasm and nucleus, and. the -more frequent 
chromosome reproduction and nuclear and cell 





division occurs. 
DoONTCHO KOSTOFF. 


Central Experimental 
Agricultural Institute, 
Sofia, Bulgaria, 
April 12, 1940. 


Chiasma Frequency in Diploid and 
Tetraploid Branches in Petunia hybrida 


A TETRAPLOID-DIPLOID chimera was obtained 
among the diploid and tetraploid plants of 
Petunia hybrida in treating seed of this plant 
with 0-25 per cent. colchicine for 36 hours. 
Tetraploid branches differed morphologically 
from the diploid ones like the whole tetraploid 
plants from the original diploids. Since Petunia 
hybrida is a more or less genetically heterozy- 
gous plant, its progeny should differ in some 
respects, no matter how minute they are. Con- 
sidering this circumstance I studied the chiasma 
frequency in the _ tetraploid-diploid chimera 
instead of in the diploid and tetraploid plants. 

In studying 33 metaphases of the first meiotic 
division of the pollen mother cells of the diploid 
(Table I) in comparison with 35 metaphases of 


TABLE I 


Chiasma frequency in the diploid branch 











2n Petunia branch eee. 


Number of chiasmata per pollen mother cell 
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Number of pollen mother 
cells studied 








7 8 | 6 | 1 3 1 33 | 11-3 
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TABLE II 


Chiasma Frequency in the Tetraploid Branch 






































| Number of chiasmata per pollen mother cell 
4x Petunia Branch a oa ee ES G 
12 13 | 14 | 15 16 | 17/18 | 19 20 | 21 22 | 23 | 24 | 25 | 26 | 27 
—EEE - — - _ a . o mS ee a ———$____— ——__—__—_ - —_ _ 

Number of Pollen! 1| 9| 1 2| 2] 4{ | 5{ 4] 3] a] 2| o | 1| 2| 2/35 | 19-6 | 9-45 

mother cells 

studied | | 
the tetraploid branch (Table II) I found that of the spikelets had small rootlets. Instead of 


the average number of chiasmata per cell in the 
diploid, M,, was 11-3, while that in the tetra- 
ploid was 19-6, which means that diploid pollen 
mother cells have on the average 1-6 chiasmata 
per metaphasal bivalent, while the tetraploid 
cells have only 1-4 chiasmata. In other words 
2Mqa¢ -M; = 22:6 = 19-6 = 3 and M¢~ §M;=1'5. 
It should be pointed out that the numbers of 
the chiasmata per cell are more variable in the 
tetraploids, ¢ = 3-45, than in the diploids, 7 = 
1-72. Tetraploid pollen mother cells had often 
metaphases with one. two or even more quadri- - 
valent groups. Univalents, 1—3, as well as 
trivalents were also observed. 
DoNnTCcHO KosTOFF. 
Central Agricultural 
Experimental Institute, 
Sofia, Bulgaria, 
May 21, 1940. 


A Case of Vivipary in Rye 
VIVIPARY was observed in a large number of 
grasses by many investigators (Turesson,! 
Stahlin,? etc.). 

It maintains sometimes polyploidy, although 
it is nct a sequence of poliploidy (Kostoff*). 
During the last two years) I observed viviparous 
plants, among the progeny of the back cross 
(Secale cereale x S. montanum) x S. cereale 
in the eighth generation. 

Viviparous forms were detected among the 
perennial forms of the segregates when they 
overwintered in the green house and grew for 
several months at a relatively low temperature 
(0-10°C.). Viviparous plants formed spikes 
(Fig. 1) which had rootlets at the nodes. Most 


3 


anthers and ovaries, the spikelets formed leaves 
and developed further into normal stems with 
Spiklets with small roots, 


normal leaves. 





Fic. 1 


Viviparous spike of rye 


transplanted vegetatively into pots developed 
further giving rise to adult plants. .When the 
temperature in the green house was raised 
above 15°C. they developed into normal plants, 
i.e., with sexually normal spikes, the flowers 
having anthers, ovaries and styles. All of the 
plants produced by viviparous propagation set 
quite normal seeds during the summer. 

The case of vivipary in rye, which I had, 
is a special one. The phenomenon, vivipary, 
was observed only when the plants grew at low 


F 
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temperature. This case is very interesting from 
a phenogenetic point of view. The same geno- 
type reacts strikingly differently to low and 
high temperatures. At the former environ- 
ment formative processes for the realization of 
typical flowers proceeded in a definite direction 
so that instead of floral organs (anthers, 
ovaries), leaves and further small shoots (stems 
with leaves) with roots, were formed on the 
spike axis. 

The same genotypes react to higher tempera- 
ture by forming normal sexual organs (anthers 
and ovaries) and normal sex cells, the neces- 
sary elements for realization of sexual propaga- 
tion. 

DontcHo KOSsTOFF. 

Central Agricultural 
Experimental Institute, 

Sofia, Bulgaria, 
May 21, 1940. 


1 Turesson, Hereditas, 1930, 13, 177. 
2 Stahlin, Wis. Arch. Landwirtsch, BA. 1, 1929. 
3 Kostoff, Curr. Sci., 1939. 


Pseudogamy in Genus Brassica 
Since the time Focke! introduced the term 
“Pseudogamy” to explain the origin of maternal 
hybrids by the fact that the pollen in such 
cases does not take any part in fertilization, 
but acts merely by stimulating the egg-cell in 
some way so as to enable it to develop into 
an embroyo apomictically, this phenomenon 
has been found to be fairly widely spread in 
plants. In interspecific and intergeneric crosses 
particularly, individuals arise frequently which 
are not true hybrids, as they carry nuclear 
factors from one parent only and are, therefore, 
either metromorphic or patromorphic according 
to the derivation of their genetic factors. Al- 
though some cases of patromorphic hybrids 
have been authenticated by Clausen and 
Lammerts? in Nicotiana, and Collins and 


Kempton? in Tripsicum X Euchlaena, the exact 
conditions giving rise to Androgenesis are not 
yet properly understood. In contradistinction to 
this, the origin of metromorphic hybrids has been 
demonstrated more concretely, both cytological- 
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ly and genetically in a large number of cases 
by several workers and a number of explana- 
tions, which have been detailed by Sharp, 
have been given for the origin of such plants. 


In the genus Brassica, to the knowledge of 
the authors, the only case of ,pseudogamy that 
has been reported in literature is by Nogouchi® 
in the cross B. campestris, L. Var. oleifera, D.C. 
X B. oleracea, L. Var. gemmifera, D.C., which 
gave purely maternal offsprings in F, which 
bred true in later generations. Cytological ob- 
servations made by him showed that although 
the two male nuclei carried by the pollen tube 
penetrate into the egg-apparatus, neither of 
them actually fuses with the egg nucleus or one 
of the polar nuclei, and that both of them 
ultimately disintegrate into small fragments. 
The young embryo was found to be developing 
about 5 days after pollination, although the 
complete process of embryonic development was 
not traced. 


The observations carried out by the authors 
of this note at Lyallpur since 1937 on the 
progeny of a large number of interspecific 
crosses made with the object of finding out the 
crossability and natural affinities of the various 
so-called species of Brassica show that pseudo- 
gamy is a regular phenomenon in this genus, 
being prevalent on a much larger scale than 
hitherto believed. The details of the various 
crosses made and studied by the authors, in- 
cluding the setting percentage of pods and seeds, 
and the number of maternal and true hybrids 
in each case, are given in Table I from which 
it will be seen that excepting two crosses, in 
which all the F, plants turned out to be true 
hybrids, showing abortive pollen due to chro- 
mosome aberrations and intermediate morpho- 
logical characters between their respective 
parents, all others produced nothing but maternal 
offsprings which resembled the female parent 
in all their morphological characters, viz., shape 
and hairiness of leaves and stems, stature of 
plants, time of flowering, size and shape of 


pods, seed colour, soundness of pollen, and 
fertility, etc. This leaves no ground for any 
doubt about their apomictic origin. In the 
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TABLE I 
l ] 
| No. of No. of | Total No. of | No. in F, of 
Cross | flowers pods o" number seeds | 
crossed formed setting of seeds germina True tated 
obtaine fh 
| | »btained ted/ sown hybrids hybrids 
B. campestris, L. Var. sarson, 
Prain (2 n= 20) 
x 41 4 9-7 13 10/10 0 10 
B. Tournefortii, Gouan. (2 n= 20) 
B. Tournefortii (2 n= 20) 
y 25 25 100 -0 14 9/10 0 9 
Jb. campestris, L. Var. sarson 
(2 n= 20) 
B. campestris, L. Var. sarson 
(2 n= 20) 
x 38 15 39-4 1 1fi 0 1 
B. juncea, Coss, (2 n= 36) 
B. juncea, Coss, (2 n= 36) ' 
: 29 21 72-4 | 32 18/25 18 0 
B. campestris, L. Var. sarson 
B. nigra, Koch, (2 n= 16) 
x 29 5 17-3 | 10 7/3 0 7 
B. campestris, L. Var. sarson 
(2 n= 20) | 
| 
B. nigra, Koch, (2 n= 16) 
x 32 23 71-8 24 17/20 0 17 
B. Tournefortii, Gouan. 
(2 n= 20) 
B. napus, L. Var. dichotoma, | | 
Prain (2 n= 20) 
x 37 | 3 83-8 6 4/6 0 4 
B. juncea, Coss. (2 n= 36) 
B. juncea, Coss. (2 n= 36) 
x 57 48 84-3 185 44/50 44 0 
B. napus, L. Var. dichotoma 
(2 n= 20) | 


























latter case, therefore, it seems logical to believe 
that the pollen takes no part in actually 
fertilising the egg-cell, but simply helps it to 
develop into an embryo with the maternal 
zygotic chromosome number. Cytological evi- 
dence for the actual process of embryonic dev- 
elopment will form the subject of a separate 
note when studies on this aspect have been 
completed. 

A point of practical importance emerging 
from these studies is that in all cases of com- 


patible matings, where true hybrid plants have 
been obtained, the female parent had higher 
number of chromosomes than the male parent. 
The crosses of brown sarson (B. campestris, 
L. Var. sarson, Prain) and toria (B. campestris, 
L. Var. dichotoma, Prain) with B. juncea men- 
tioned in the table, substantiate this fact con- 
clusively. In both these crosses when B. juncea, 
which has 2n=36 chromosomes as compared 
to 2n = 20 of each of sarson and toria, formed 
the female parent, not only were true hybrid 





282 


Letters to the Editor 





eo 











Science 
TABLE II 
: No. of No. of Total 

Cross aware pods 0 number 

crossed formed setting of seeds 

obtained 
Toria (2 n= 20) x (Raya x toria F,) (2 n= 28) 48 43 89-9 2 
Raya (2 n= 36) x (Raya x toria F,) (2 n= 28) 183 155 84-7 8! 
(Raya x toria F,) (2 n= 28) x Toria (2 n= 20) 56 29 1-8 | 27 
(Raye = toria F,) (2 n= 28) x Raya (2 n= 36) 138 55 39-9 0 
B. juncea, Coss. (2 n= 36) x B. nigra, Koch. (2 n= 16) 69 69 100 -O0 17 
B. nigra (2 n= 16) B. juncea (2 n= 36) .. 95 8 85-0 | 0 














seeds obtained, but the setting of seeds was 
also much higher than in the corresponding 
reciprocal crosses. The validity of the latter 
fact is further proved by the results of the 
fresh and back-crosses made during the crop 
year 1939-40 (Table II). 


It is not the purpose of this note to go 


into the question why pollinations between two 
species succeed more often when the species 
with the higher chromosome number is the 
female parent than in the reciprocal, neverthe- 
less it appears very likely that the governing 
factor in such cases may be the pollen tube 
growth in relation to the constitution of the 


tissue of the style as suggested by Watkins® in 


the case of Triticum and other genera. 
i , it 


ALI MOHAMMAD. 
SAWAN MAL SIKKA. 


Punjab Agricultural College, 
Lyallpur, 
April 11, 1940. 


1 Focke, W. 0., Die pflanzen: mischlinge, Berlin, 1881. 

2 Clausen, R. E., and Lammerts, W. E., Amer. Nat., 
1929, 63, 279. 

3 Collins, G. 
1916, 7, 106. 

* Sharp, L. 
1934, 

5 Nogouchi, N., Proc. Imp. Acad., Japan, 1928, 617. 
8 Watkins, A. E., Jour. Genet., 1932, 25, 125. 


N., and Kempton, J. H., Jour. Heredity, 
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The Inheritance of Hairy Styles (and 
Barbed Columns of Awns) in Sorghum 

VY In Sorghum, as in many grasses, the stigma has 

The stig- 

matic portion but the 

feathers may vary in their length and distribu- 

As for the style, it is usually smooth. 


distinct stylar and stigmatic areas. 
is always feathery, 
tion.!.2.3,4 
A rare instance in which the stylar arms are 
This occurred 
papyrascens Stapf 
its presence 
barbed 


hairy has already been noted. 
in a variety of Sorghum 
(S. membranaceum, Chiov.) and 
concurrently with the 
columns of the awn has been recorded.® 

The reasons for considering S. membranaceum 
Host. 

An 


of 


homologous 


as a probable mutant form of S. cernuum 
have been adduced in a previous article.® 
examination of the S. cernuum group 
Sorghums shows, that hairy styles occur 
three other varieties belonging to this group. 
This provides additional evidence about the 
affinities between the two groups of Sorghum. 
Hairy styles have thus a constancy in occur- 


in 


rence. They have now proved a _ heritable 
character also. 

A cross was made between A.S. 4249 (S. 
cernuum Host.) with hairy stylar arms and 


barbed columns and A.S. 29 (S. durra Stapf) 
with smooth stylar arms and smooth columns 


v (all columns of awns in Sorghum are usually 
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smooth except for broadly serrated edges on 
either side of the grove on the inner side of the 
In the F, the stylar arms were hairy, 
The column of 


column). 
more so towards the inner side. 
the awn was barbed, the concentration of barbs 
being on the two edges of the columnar grove. 
The F., gave a clear segregation for hairy stylar 
arms and barbed columns of awn (225) and 
smooth styiar arms and smooth columns of awn 
(80). In the F, generation, the smooth selec- 
tion bred true. Of the four hairy selections, 
one bred pure and the other three segregated 
giving a total of 516 hairy to 160 smooth. It 
will thus be seen that this homologous pair 
went together and proved a monogenic domi- 
nant. 

The two parents figuring in this cross differed 
in other characters also and cross-collations be- 
tween this rare character and other contrasting 
characters give independent di-hybrid segrega- 
tions for hairiness of node, yellow colour of 
grain, the Q factor for leafsheath-glume colour 
“ and felty hairs on glumes. 

In Sorghum, as in many grasses, the homo- 
logous stylar-arms and awn-columns are usually 
smooth. In rare instances there could be hairy 
styles, and barbed columns. This condition is 
heritable and is a monogenic dominant. 


G. N. RANGASWAMI AYYANGAR. 
T. VENKATARAMANA ReEppvy. 


Millets Breeding Station, 
Coimbatore, 
May 23, 1940. 


The Ind. Jour. Agrl. Sci., 1936, 6, 1313. 
The Madras Agri. Jour., 1938, 26, 123. 
Curr. Sci., 1939, 8, 215. 
Proc. Ind. Acad. Sci., 1939, 10, 249. 
Curr. Sci., 1936, 4, 817. 
Jour. Ind. Bot. Soc., 1936, 15, 139. 
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Sorghum—Awns of Inconstant Length 
and Their Inheritance 


Tue spikelets of sorghum may be awned or 
awnless. When awned, the awns vary in 
length. They may be short or long and grade 
up or down in length. In cultivated sorghums, 
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awn length is generally delimitable within a 
variety with a fluctuation of about 2 mm. The 
tops of the earheads tend to have the longer 
awns in greater numbers. This is common with 
the generality of the cultivated sorghums. 

An exception to this condition occurs in 
Sorghum guineense Stapf, a group of sorghums 
from Nigeria in Africa. Most of the varieties 
in this sorghum have short awns, the common- 
est length being 3 to 5 mm. Instead of the 
length fluctuating within sharp limits (with 
obviously stray shorter and longer ones), there 
is in this group a regular gradation in awn 
length starting from small points (looking al- 
most awnless) to awns up to 9 mm. in length. 
There is thus a manifestation of awn length 
that is inconstant ranging from 1 to 9 mm. with 
the bulk of them at 3 to 5 mm. Unlike the 
other sorghums with well-defined awn length 
groups, in S. guineense the tendency is for awns 
of longer length to be more towards the base 
of the panicle instead of at the top. The result 
of this wide range in awn length and its dis- 
tribution in the earhead is to give this type of 
head a checkered look as far as awn length 
goes, in contrast to the easily recognisable awn 
groups of other sorghum varieties. 


S. coriaceum Snowden, stands for the normal 
type of awns. Family No. A.S. 4143 is a type 
belonging to this group, with awns 9 to 11 mm. 
in length. In this there occurred a natural cross 
with awns 5 to 7 mm. in length. From the 
characteristics of the F,, and the behaviour of 
the F, and F, generations, the pollen parent 
could easily be traced to the group S. guineense 
Stapf. This F, was sown and segregated for 
awn length giving a range from 1 to 15 mm. 
The constancy and the inconstancy of the 
manifestation of awn length was not easy of 
pursuit in the shorter reaches of awn range— 
3 mm. and below; but in lengths from 5 mm. 
and upwards, the constancy and inconstancy 
of awn length could be judged. There were 126 
constant and 41 manifestations. 
From this F., selections were taken with a 
maximum awn length of 9 mm., 4 selections 
with awns 7 to 9 mm. (constant manifestation) 


inconstant 





284 


and 2 with awns 1 to 9 mm. (inconstant mani- 
festation). The 2 latter bred true in the third 
generation. Of the 4 former one bred pure for 
7 to 9 mm. and the 3 others segregated again 
giving a total of 248 plants with awns of 
constant length (7-9 mm.) and 82 with awns 
of inconstant length (1-9 mm.). An analysis 
of panicles of the inconstant length type shows 
the following distribution in awn length within 
the earhead (average of 5 panicles). 


9 mm. and below . 133 
7 mm. Fe .. 340 
5 mm. ~ .. 481 
3 mm. ‘i >. oe 
1 mm. " . 385 


This large representation in every group of 
awn length, gives the earhead its checkered 
appearance due to the inconstancy in the length 
of the awn. 

It will thus be seen that in S. guineense, Stapf 
the manifestation of the awn is inconstant in 
length varying within wide limits and that this 
type of inconstant awn is a monogenic recessive 
to the common manifestation of awn length, 
which is in well-defined and easily classifiable 
length groups. 

G. N. RANGASWAMI AYYANGAR. 
T. VENKATARAMANA REDDY. 
Millets Breeding Station, 
Coimbatore, 
May 23, 1940. 


Distillery By-product—Yeast 

in the alcoholic fermentation 
of molasses, yeast is obtained as a deposit 
mixed with calcium salts, and is sufficiently 
rich in nitrogen, phosphate and potash to be 
used as manure alone or as admixture with 
compost. The yeast occurs also in suspension 
in the fermented solution to the extent of 0-75 
per cent. by volume, which can be recovered by 
centrifuging. Together, the yeast takes up 70 
per cent. of the nitrogen present in the ferment- 
ing liquid; 93 per cent. of the phosphate and 
3-2 per cent. of the potash in the molasses are 
also utilised. Removal of suspended yeast by 
centrifuging the fermented wash, prior to 


A BY-PRODUCT 
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distillation, is good practice as it reduces the 
fouling of distilling plates. The spent wash or 
slop, then, contains the rest of the salts mainly 
potash which is recovered conveniently by 
evaporation. 

100 tons of molasses on fermentation, deposit 
6 tons of yeast sludge which after washing and 
settling yield 2 tons of air dried yeast. A 
proximate analysis of the yeast and the distri- 
bution of N, P and K.O are given in Tables A 
and B. 
































TABLE A 
a Slops (free 
Molasses Dry o east | tom Yeast) 
70 40 f 
/o 
Nitrogen 0-5 8-5 0-05 
Phosphate .. 0-2 3-5 0-003 
Potash 3°5 2-1 0-83 
TABLE B 
Molasses + Am. Yeast _— 
Salt ie ~~ 
Deposit | Suspension 
100 + 0-7 tons 2 tons | 3-33 tons| 91,000 gals. 
Nitrogen, 1,434 Ibs. | 380 Ibs. 634 Ibs. 420 Ibs. 
P,O;, 448 lbs. | 156 lbs. 262 lbs. 30 lbs. 
K,0, 7,840 lbs. | 94 lbs. 157 Ibs. 7,589 lbs. 

















The yeast deposit is generally washed out in 
distilleries. The recovery of this yeast as 
a supplementary nitrogenous and phosphatic 
fertiliser would be worth while. 

Y. K. RaGHUNATHA Rao. 


Distillery, Mysore Sugar Co., 
Mandya, 
May 18, 1940. 


On Corticium album of Dastur 
In 1938 Dastur 
at Burhanpur, the lower parts of which were 
covered by a Corticium. The mycelium was 
wholly superficial, a few hyphe filling the 
crevices formed by the cracking of the bark, 


observed some orange trees 
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Dastur! (1940) considered it to be different from 
Corticium koleroga (Cooke) v. Hoéhnel or C. 
salmonicolor B. and Br. both of which have 
been recorded on Citrus and are parasitic in 
nature. He submitted the fungus to Dr. H. S. 
Fawcett for opinion who wrote that it was 
something with which he was not familiar. 
Dr. J. N. Couch to whom the specimen was also 
sent, found it impossible to pass judgment on 
material preserved in formalin but considered 
it safe in describing it as a new species, and the 
name Corticium album has been proposed for 
it by Dastur (1940). 

Saccardo lists 413 species of Corticitum up 
to the year 1925 and since then more species 
have been described. Monographic studies on 
the genus have been published by von Hodhnel 
and Litschauer (1906—08)2 and Burt (1926)%. 
It was found by von H6hnel and Litschauer 
(1906)4 that many determinations of Corticium 
spp. in Schroeter’s ‘die Pilze’ are incorrect and 
they state (1906-08) that there are several mis- 
determinations in the exsiccatae distributed by 
Rabenhorst, Saccardo, Sydow, von Thiimen and 
others. Rogers (1935)5 is of the opinion that 
there has been a heterogeneous accumulation of 
species within this genus. orticiums are 
generally saprobes or facultative parasites 
(Dastur’s fungus is only an epiphyte) and host 
specialization can hardly be assumed to exist. 
The task of determining species or of establish- 
ing new species in this genus is therefore diffi- 
cult and has been a pit-fall to many mycologists. 
The status of Dastur’s fungus can be accurate- 
ly decided therefore only by a comparison of 
it with type specimens or exsiccatae revised by 
von Hoéhnel and Litschauer (lL.c.). 

Dastur followed Clements and Shear (1931)® 
in assigning the fungus to the genus Corticium 
but since that work was published, the basidial 
morphology of the Thelephoraceae has been 
critically studied by Rogers (1934)7 who (1935) 
has proposed one new genus, Ceratobasidium, 
and accepted another, Botryobasidium Donk, 
into which have been merged several species 
formerly included in the genus Corticium. But 
assuming that Dastur’s fungus is a Corticium, 


Letters to the Editor 285 


the name C. album is not tenable, for it had 
been used by Britzelmayr (1897)® for a Corti- 
cium occurring on oak logs at Augsburg, 
Bavaria. If Dastur’s fungus is a new species, 
then he will have to choose another name for 
it and, incidentally, supply also a latin diagnosis. 


B. B. Munpxkur. 


Imperial Agricultural Research Institute, 
New Delhi, 
May 23, 1940. 


1 Dastur, J. F., /nd. J. agric. Sci., 1940, 10, 89. 

2 Hohnel, F. V., and Litschauer, V., Sitsd. Akad. Wiss. 
su. Wien. Math. Nat. X7. Bd, 1906-08,115-17, I-11. 

3 Burt, E. A., dun. Mo. bot. Gdn., 1926, 13, 173. 

4 Hohnel, F. V., and Litschauer, V., Ann. mycol. Berl. 
1906, 4, 288. 

5 Rogers, D. P., Unin. Jowa Studiesin Nat. Hist., 
1935, 17, 1. 

6 Clements, F., and Shear, C. L., Genera of Fungi, 
New York, 1931, p. 161. 

7 Rogers, D. P., Univ. Jowa Studies in Nat. Hist., 
1934, 16, 160. 

8 Britzelmayr, M., Bot. Zd/., 1897, 71, 95. 


Nitric Nitrogen in Soils under Cotton 


MapuHokK and Fazal-ud-din! suggest a probable 
cause of the partial failure of cotton in the 
Punjab from their observations on the nitric 
nitrogen content of soils under cotton. This 
evidently means that they believe the nitric 
nitrogen status of the soil under cotton and 
the yields to be in some way correlated. Two 
questions thus arise: (1) Is the nitric nitrogen 
content of the soil at any time a reliable mea- 
sure of the fertility or crop-producing power 
of the soil? (2) If so, have Madhok and Fazal- 
ud-din adduced any substantial evidence in 
answer to this question? 

We may, in the first place, refer to avail- 
able literature in regard to question No. 1. 
There is abundant evidence to show that the 
nitrate content of the soil under crop is in- 
fluenced by such a large number of factors 
that so far it has proved useless as a reliable 
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fertility index of the soil. This is not the 


occasion to discuss these factors at length and 


therefore a few salient points are briefly 
referred to below:— 
(a) Nitrate might be lowered in the soil 


due to absorption either by plants or micro- 
organisms; in fact the nitrate content of the 
soil at any time 


production and removal by plants or micro- 


is a balance between its 


organisms. 


(b) It has been observed that some plants 
e.g., corn, favour nitrate accumulation during 
the early stages of development, whereas grass 
and wheat tend to depress it. 


(c) Fallow land has been found to be 
richer in nitrate even after allowing for the 


amount taken up by the plant. 


(d) Nitrate is formed more rapidly in soil 
taken from near the roots than in the soil free 
from them, even though the former contains 
very small quantities of nitrate at the time of 
sampling. 

(e) The ridges of Sudan Gezira cotton soils 
often have high nitrate content (due to capil- 
lary rise) when the crop is obviously suffering 
from nitrogen shortage. 


We may now examine the observations 


recorded by Madhok and Fazal-ud-din. 


The 1929-33 data are the most exhaustive as 
intervals. 
have 


samples were collected at weekly 
Unfortunately several important details 
not been given. It is not clear what horizon 
does the soil sample constitute. 
figure represent a single. sample or a mean of 
several replicates? The 1939 data lose what- 
ever significance they may have because they 
were collected only in September and on in- 
plots under different varieties of 


Absence of nitrate might mean that 


Does each 


dividual 
cotton. 
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it was absorbed as fast as it was produced. 
Again no attempt has been made to show any 
correlation between nitrate content and crop 
yields. For a proper correlation study yields 
and nitrate contents should be compared in 
different plots in the same year, or if these 
two sets of data collected from the same field 
belong to different years the influence of 
climate, insect and other pests, etc., should 
also be taken into account. Further the writer 
has ascertained that the fields of the Lyallpur 
Agricultural Farm, of which the authors deter- 
mined the nitrate contents (results given in 
Table II) in September 1939, produced yields 
varying from 9 to 13 maunds per acre, which 
appear to be quite normal. 


In the face of above arguments, the authors’ 
final conclusion that “Deficiency of available 
nitrogen in soils under cotton at the fruiting 
stage of the crop may have something to do 
with its partial failure”, remains only a specula- 
tion. It may be emphasised that the writer does 
not take up the position that nitrogen is not 
in the 


in fact, this is one of the main find- 


a factor in the production of cotton 
Punjab; 
ings of the extensive investigations carried out, 
on lines other than the one under consideration, 
Punjab Cotton 
financed by the Indian 

the Punjab 
also found a 


in the Failure Scheme at 
which is 
Cotton Committee and 
The has 


roughly inverse relation between nitrate content 


Lyallpur, 
Central 
Government. writer 
and crop yields. In conclusion, the writer thus 
wishes to point out that the details and data, 
so far furnished by Madhok and Fazal-ud-din, 
do not in any way justify the conclusion they 
draw. 

R. D. ASANA. 

Bulsar, 

April 29, 1940. 


1 Curr. Sci., 1939, 8, 551. 
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The Travancore Tribes and Castes, Vol. 2. 
By L. A. Krishna Iyer. (Government 
Press, Trivandrum), 1939. Pp. 344. 

Eight tribes of the Travancore State are 
described here in the same schematic manner 
that was followed in the first volume of the 
series reviewed in these columns (Curr. Sci., 
1938, 7, No. 6). This synoptic treatment which 
pigeon-holes the data has just one advantage, 
namely, that it makes references easy, but 
the disadvantages are that no analysis is 
possible, and readers cannot hope to have 
any concrete impressions of the tribal cul- 
tures. But this method was found to be 
good for the purposes of the ethnographic 
survey initiated by Risley at the beginning 
of the present century. The intention of the 
organisers of the survey then was that the 
preliminary work of the survey should be 
followed up by detailed monographs on each 
tribe. We hope that the short accounts that 
have now been published will be amplified 
by more intense field work. A good example 
has been set in this direction by the Gov- 
ernment of Assam. 

Any one who understands the difficulty in 
collecting authentic ethnographic data in the 
tropical jungles, will give credit to the 
author for the industry and enthusiasm that 
he has brought to bear on this piece of 
work. 

Prof. E. von Eickstedt of the Breslau 
University contributes an introductory essay 
on the history of anthropological research in 
India which he uses mainly to answer 
Dr. Guha’s criticism of his scheme of racial 
classification of the peoples of India. It is 
difficult to understand the relevancy of this 
extremely controversial contribution to the 
main theme of the book which it is supposed 
to introduce. The author has, moreover, 
accepted in the last chapter of his book 
those very terms which have been criticised 
by the German professor (see pp. 290-94). 
Several passages of this introduction are 
unreadable and obscure. A _ specimen is 
quoted here: 

The difference between a people and a race 
therefore is that the people show many 
different zoological types of same and very 
near descent, but the race exhibits only one 
single zoological type of same and more 
distant descent. Both have same descent— 
no wonder that they are confounded or the 


people, this group of same descent, language 
and history, called “race”. (p. xvii). 

Good taste is obviously lacking when 
Eickstedt himself writes of his expedition— 
it consisted of himself and his wife—as “the 
greatest expedition which ever studied a 
foreign country from only the bioanthro- 
pological point of view”’. 

In spite of all the published evidence to 
the contrary, Eickstedt persists in his belief 
that “genuine frizzly hair has_ therefore 
naturally been never found in India”. While 
he rules out the negrito strain, he has no 
difficulty in admitting a negrito-like strain 
in the jungle tribes of the Peninsula! 

The problems of racial nomenclature raised 
by Eickstedt are too complex to be solved 
in an introductory essay like the one he has 
contributed to the volume under review. A 
good deal more of data and discussions will 
be necessary for their solution. It is doubt- 
ful if Eickstedt will find supporters in creat- 
ing new subspecies, as it is against modern 
taxonomic trends. The reviewer feels that 
Mr. Iyer has added very little to the value 
of his excellent book by this irrelevant 
introduction. 

The illustrations are more carefully select- 
ed than in the first volume and the get-up 
is definitely better. 

A. ATYAPPAN. 


Mechanics Applied to Vibrations and 
Balancing. -By D. Laugharne Thornton. 
(Chapman & Hall, Ltd., London), 1939. 
Pp. 529. Price 36sh. 

The book is written primarily for Engineers 
and each chapter has been developed from 
the simplest beginnings, the fundamental 
principles being expounded as clearly as 
possible. A fairly good knowledge of mathe- 
matics is assumed on the part of the reader. 
A major portion of the book is devoted to 
demonstrate the bearing which unbalanced 
machinery in general and engines in parti- 
cular have on the vibration of the founda- 
tions or supporting structures. In the first 
and second chapters this is exemplified with 
reference to the balancing of steam and 
internal combustion Engines and of Loco- 
motives. Lagrange’s equations have been 
enunciated and employed in these two chap- 
ters. This makes it easy for one to follow 
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the more advanced theory of vibrations in 
Chapter III. Investigation of the vibration 
of structural systems having a definite num- 
ber of degrees of freedom is made extremely 
simple by Lagrange’s formule. The main 
points in the design of an engine as a whole 
and of the various components as_ the 
governor, valve gear, etc., can be easily 
followed by the information provided in 
Chapters III and IV which deal mainly with 
the propagation of stress through elastic 
materials. These chapters are full of interest 
to the Engineer. Stresses induced while 
driving a pile, in winding ropes, in materials 
used for construction, in reinforced concrete, 
in propagation of torque in a shaft, in water 
hammer, in earthquakes, in impact, etc., are 
clearly brought out and illustrated by 
numerical examples where possible. The 
study of continuous wave motion, trans- 
mission of energy by pressure waves, and 
the application of pressure waves to study 
the fuel system of internal combustion 
engines are also very ably developed in this 
chapter. Problems arising from the vibra- 
tion of beams under various conditions of 
support for the ends, of struts and ties, of 
continuous beams and of framed structures 
with rigid joints are discussed at length in 
Chapter V. 

In the same chapter the more difficult 
problem of the vibration of a thin plate of 
rectangular and circular sections is intro- 
duced and this leads the reader on to an 
understanding of the behaviour of beams of 
non-uniform cross-section and of combined 
transverse and torsional vibrations. The 
significance of the several results obtained 
in this and the previous chapters is further 
brought out by a discussion of the possible 
causes and the general character of the vibra- 
tions in the fuselage of aircraft, specially 
when executing manoeuvres, at the end of the 
chapter. A detailed analysis of the vibra- 
tion of rotating shafts and discs, is given in 
Chapter VI and the results are applied to 
the study of the wheel and blading of a 
turbine and the gyroscopic action of rotat- 
ing bodies is here illustrated with reference 
to the influence of the gyroscopic forces on 
the disc wheels of marine turbines caused 
by ‘pitching’ or ‘yawning’ motion of the 
vessel. Under the heading ‘General Survey’ 
the last chapter in the book is made pro- 
bably more interesting than the previous 
ones, to the lay reader, as it is com- 


pletely devoid of any mathematics. It 
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deals with the vibration met with in ships, 
propelled by oil engines and turbines, with 
the appliances for the purpose of damping 
vibration caused by machinery in general 
and engines in particular, with the torsional 
vibration of crankshafts, with the vibration 
of a railway bridge when a locomotive passes 
over it, and with traffic and vibration of 
roads; also with the application of wave 
forms in Geophysical, Marine and Aerial 
Surveying and finally with the design of 
buildings to withstand earthquakes. 

An engineer engaged in design work can- 
not afford to lose sight of the very valuable 
information contained in this chapter and in 
the whole book if his design is to be a 
practically sound one. 

E. K. RAMASWAMY. 


An Elementary Text-Book of Zoology. 
By B. L. Bhatia. Third Edition. (Mac- 
millan & Co., Ltd., London), 1940. Pp. 655. 
Price Rs. 8. 

The third edition of this book, specially 
intended for the use of Intermediate students 
in India, has just been published. The popu- 
larity of this book can be judged by the fact 
that, though the second edition was printed 
in 1938, a new edition had to be brought out 
now, and there is no doubt whatsoever that 
this popularity is well deserved. Based on 
Parker and Parker’s Elementary Course of 
Practical Zoology and adapted as far as pos- 
sible to the needs of the Indian student, the 
book incorporates much of what is known 
of Indian Zoological types. The Indian 
Zoolegical ‘Memoirs, which have so success- 
fully contributed to our knowledge of the 
Zoology of Indian animal types, have been 
used to much advantage, and the book has 
made Zoology a more familiar and easily 
understandable subject to the Indian student. 

To meet and fulfil the needs of the Inter- 
mediate student throughout India is an 
ambitious programme, and there are bound 
to arise variations and deficiencies, which 
in the nature of things, cannot be completely 
avoided. These difficulties become the more 
numerous, if the author keeps in his view 
a published book and sets out to adapt it 
to the needs of the students of a country 
different from those for whom the original 
book intended. Dr. Bhatia has endeavour- 
ed to overcome these difficulties. The type 
system followed by the Parkers in their book 
has been slightly altered to make it a general 
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text-book by the addition of the characters 

of the class to which the type belongs. 
Nearly a third of the volume deals with 

the frog. The invertebrates are covered in 


about 200 pages. The sponges, Echinoderms 
and the parasitic worms are included in 
“other phyla” covering less than fifteen 
pages. The lower vertebrates are also treat- 
ed scantily in about 30 pages while the 
Rabbit is dealt with in detail covering nearly 
a hundred pages. It should be possible to 
accord a more uniform treatment to some 
of the phyla and in many Indian Universi- 
ties, the frog and the rabbit are not the 
only animals which are dealt with in detail. 
The parasitic worms can be included for a 
fuller treatment with advantage and inter- 
est to the young student, and so can many 
of the lower vertebrate groups. The third 
part of the book incorporating certain 
general principles in Zoology forms a useful 
and interesting adjunct. 

In a book intended for Indian students 
it is to be expected that Indian examples 
are cited wherever possible, and this could 
have been done in the author’s classification 
of the Amphibia on page 202. Tylototriton 
occurs in Darjeeling and at least four genera 
of Gymnophiona are reported from India. 

While we do not doubt that this book will 
see an Indian student through his Inter- 
mediate examination, much of it can be 
learnt at a later stage, while a little more 


is needed to equip him for it. B. R. S. 
Elementary Microtechnique. By H. A. 
Peacock. Second Edition. (Edward 


Arnold & Co., London), 1940. Pp. vii + 330. 

Price 9sh. 

We welcome the second edition of Ele- 
mentary Microtechnique, in the compilation 
of which the primary object of the author 
has been, besides discussing the chemistry 
of the various processes of fixing and stain- 
ing, to provide an inexpensive ready- 
reckoner to students of Biology. A graded 
selection of type methods for making micro- 
scopic preparations has been added. In 
describing the dehydrating agents like alco- 
hol, cellosolve, and slovax, dioxan is also 
described; however, since the dioxon vapour 
is considered to be deleterious, the beginner 
may not be recommended to try it. A de- 
tailed method is described for making 
permanent preparations of nephridia of 
Lumbricus and the same method will not 
hold good for leeches. It would have been 
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well if the author had also detailed a special 
method of making whole mounts of the 
excretory organ of hirudo. 

In High Schools and Intermediate Col- 
leges, where microscopic preparations are 
demonstrated, a book like this will be of 
immense use, the prohibitively costly treatises 
being out of question. L. S&S. BR. 


Intermediate Botany. By L. J. F. Brimble. 
Second Edition. (Macmillan & Co., Ltd., 
London), 1939. Pp. viii + 562. Price 8sh. 
6d. 

This is the second edition of the author’s 
book, well known for the very desirable 
and welcome departure from the traditional 
method of writing text-books. By including 
topics of economic significance and human 
interest, the author has made the treatment 
more truly educational. Thereby he has not 
only given a refreshing orientation to and 
served to vitalise the study of plants, but 
has also succeeded in liberating the subject 
from the shackles of the stereotyped method 
of writing botanical treatises, hitherto domi- 
nantly in vogue. One must confess to a 
feeling of surprise at this consistent indiffer- 
ence to and avoidance by the authors, of 
the inclusion of topics of interest and utility 
to mankind, notwithstanding the immense 
importance of plants in the human and 
world economy, and the dominant, almost 
exclusive control which they have on the 
maintenance and the advance of civilisation. 
Such an attitude, moreover, has had a very 
baneful effect on the promotion of the study 
of Botany, which is generally relegated to 
an inferior and backward position in the 
educational curricula, at least in this country, 
or is at best tolerated as a necessary evil, 
having no redeeming feature much less any 
value. The contrast becomes only too 
obvious when one compares text-books on 
Physics and Chemistry, which deal not only 
with purely academic aspects, but have in- 
variably included in their treatment numer- 
ous topics of daily interest and utility to 
man, exemplifying the applications of the 
findings of these sciences to the ameliora- 
tion of the conditions of mankind and to the 
various industrial and manufacturing pro- 
cesses which have contributed so much to 
the advancement of civilisation. It was high 
time, therefore, that some one should usher 
a new era in the preparation of the botanical 
text-books also. All students and teachers, 
as well as the general reader, have reason 
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to feel profoundly grateful to the author for 
producing a book which makes good this 
deficiency and, moreover, is written in a 
manner which at once makes it informative 
and readable. 


For the rest the book follows in detail 
the lines of treatment of the earlier edition. 
As in it, there are 30 chapters covering 562 
pages, including an appendix of Questions 
and Exercises. Little new matter has been 
added. In spite of the words of the author: 
“Advantage has been taken .... to correct 
errors or incomplete statements and to make 
improvements wherever possible’ certain 
relevant suggestions and criticisms offered 
on the first edition remain unattended to. 
For example, the necessity of indicating the 
mother axis in the floral diagrams (p. 321); 
the statements: (1) “the most changeable 
organ of the plant is the flower” (p. 500) 
and (2) “the classification of Linnaeus is 
still the basis of the present-day classifica- 
tion, but much modified” (p. 500-1). There 
is no doubt that these statements are in- 
volved, if indeed not incorrect, as they stand, 
and the value of the book would greatly be 
enhanced if these are rectified. It may 
also be pointed out that in the list of 
the points of difference between animals and 
plants (p. 7) no mention is made of two of 
the most important and fundamental features, 
viz., (1) the presence of chlorophyll in 
plants and its absence in animals and (2) 
the presence and absence of a mouth in 
animals and plants respectively. In a way 
these underlie all the other differences be- 
tween the members of the two great king- 
doms, and, furthermore, are so obvious. In 
connection with the life-history of Phuyto- 
phthora (p. 396) no account is given of the 
sexual mode of reproduction. This phase is 
now fully worked out, and without it the 
life-history remains necessarily incomplete. 
The plant is stated to be ‘multicellular’, but 
the hyphz are mentioned as ‘non-septate’. 
This discrepancy should be corrected. 

While every author has his own notions 
of, and reasons for what to include and what 
to exclude—and opinions in this respect will 
continue to differ—it will be readily ad- 
mitted that Mr. Brimble has produced a well- 
balanced work, in which every aspect 
receives its due share of attention, and in 
which the academic and the _ utilitarian 





points of view are happily blended. Certain 
topics like the historical survey, enzymes, 
irregular nutrition, length of life, hormones, 
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uses of plants and plant products to man, 
vitamins, beverages, to mention only a few, 
which are either not included at all in text- 
books, or are treated purely academically, 
are dealt with by the author with an attract- 
ive covering of related phenomena and wider 
applicability. Such a treatment enriches 
information, enlivens the study, as well as 
focusses and stimulates the attention of the 
reader. 

Altogether the book is very well planned, 
written attractively and is sure to benefit 
those who may turn to its pages for infor- 
mation and instruction. 

The author as well as the publishers are 
to be heartily congratulated. N. K. T. 


Botanisk Genetik Sartryck ur “Vaxternas 
LIV, Popularvetenskapling Handbook”’. 
Band III och. IV. By K. V. Ossian 
Dahlgren. (Nordisk Familjeboks Foérlags 
A.-B., Stockholm), 1936-38. Pp. 502-692, 
1-249. 

The book is divided into two large parts 
each one having 16 chapters thus covering 
all principal and some more special problems 
in the field of plant genetics. The field of 
polyploidy and plasmatic inheritance are 
broadly discussed. Even such important 
problems as the origin of the species and the 
improvement of the plants (plant breeding) 
have found consideration. Plant geneticists 
have felt the lack of such a book for a long 
time. It is very well illustrated with photo- 
graphs, drawings and diagrams and even 
with colour plates. Good photographs are 
given of prominent geneticists, cytogeneti- 
cists and plani breeders. It is to be regret- 
ed that the book is published in Swedish. 
The desire of the geneticists of several parts 
of the world is that the second edition of 
this book should be published in English or 
German, serving thus the needs of a larger 
number of students. It is also hoped that all 
the more recent discoveries in the field of 
plant genetics will be considered. 

DONTCHO KOSTOFF. 


Non-ferrous Foundry Practice. By J. Laing 
and R. T. Rolfe. (Chapman & Hall, Ltd., 
London), 1940. Pp. vii +336. Price 21sh. 
Successful production of castings in the 

non-ferrous metals and alloys is the realm 

of the expert. The knowledge of the expert 
has been made available to us in the pre- 
sent book. The first two chapters deal with 
moulding sands and melting furnaces in the 
founding of non-ferrous metals and alloys 
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and are very instructive from the point of 
view of the foundry foreman. Recent data 
as to the various non-ferrous alloys given 
in the book should help every designer and 
engineer in the line, to keep himself inform- 
ed of the latest advances. The use of fluxes 
in the melting of non-ferrous alloys is a very 
interesting and intricate problem and the 
authors have given due consideration to this 
aspect. Some examples of difficult design 
of castings make the book very useful. 

During the past 15 years or so, the air- 
craft industry has been responsible for the 
development of light and strong alloys 
containing aluminium and the authors have 
taken care to deal with this subject in suffi- 
cient detail. The chapter on magnesium 
alloys is instructive. 

As the authors remark, books on foundry 
practice, especially of the non-ferrous type, 
where recent years have seen very great 
advances, are very few and the present one, 
written with great care will be very valuable 
to persons engaged in non-ferrous foundry 
practice. K. B. K. BR. 


This Strange World. By A. E. Trueman. 
(The Scientific Book Club, London), 1940. 
Pp. xiv + 240. Price 3sh. for members. 
Each month, the “Scientific Book Club”’ 

brings to its members, as claimed in its 

prospectus, the fascinating story of the 
march of modern sciences told in thoroughly 
dependable books by the front-rank scienti- 
fic writers of our time. One of such recent 
issues, dealing with the science of the earth, 
forms the book, This Strange World, by 

Prof. Trueman. 

This Strange World, while in no way 
claiming to be a regular introductory text- 
book on Geology, gives a delightful outline 
of what that branch of Science is after, 
what it has achieved so far and what the 
problems are with which it is concerned at 
present. It includes, though, enough intro- 
ductory matter to make it intelligible to a 
reader with no previous knowledge of Geo- 
logy. Very few unfamiliar names and 
technical terms are introduced in the book 
and the reader is not pestered with unneces- 
sary details relating to those branches of 
Geology which deal with fossils, and the 
study of rocks and their structures. 

Indicating the several views which have 
been held, from time to time,—on the anti- 
quity of the earth, its origin and subsequent 
changes and similar other particulars—the 
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author gives a short account of the history 
of the science in Chapter I; and in the next 
chapter he describes briefly the nature of 
materials of which the earth’s crust is com- 
posed,—the sedimentary rocks and their 
mode of formation and arrangement, and the 
igneous and metamorphic rocks, their origin 
and distribution. Furnishing a brief account 
of the Geological History of Great Britain in 
Chapter III, in the next eight chapters, the 
author gives a lucid summary of the results 
of all recent investigations, on every import- 
ant problem, relating to the earth science, 
which are now engaging the attention of 
geologists, all over the world. The account 
includes the latest researches on the age of 
the earth; the conditions of its interior; the 
nature and mode of origin of earthquakes; 
the application of geophysical methods of 
investigation relating te earth structure; the 
origin of mountain ranges; isostacy; past 
climates and ice ages; and the burning 
question relating to continental drifts and 
oceanic basins. In the final chapter, the 
author gives an interesting account of how 
the influence of environment on the mankind, 
led the pre-historic man to his searching 
for stones, for his primitive implements; and 
his later descendants, with their advance in 
civilisation, to the search for other material 
like suitable soils for cultivation; and to the 
search for water, mineral oils and various 
minerals, etc., required for their purpose. 
From first to last, This Strange World 
forms a fascinating reading and, contributed 
by an eminent geologist, it has all the 
impress of an authoritative account of our 
present knowledge on various problems of 
the science of the earth, which are dealt with 
in this delightful book. The book contains 
several illustrations and its general get-up 
is very good. The educated lay-readers will 
find the book very instructive and interest- 
ing, and even those who have studied, or 
are studying, Geology will be considerably 
benefited by a careful glance through its 
pages. B. RAMA Rao. 


By W. R. 
R. Passmore 


The Rice Problem in India. 
Aykroyd, B. G. Krishnan, 
and A. R. Sundararajan. (Indian Medi- 
cal Research Memoirs No. 32. Thacker 
Spink & Co., Ltd., Calcutta), January 1940. 
Pp. 84. Price Rs. 3-8-0 or 5sh. 

The publication deals with the nutritional, 
commercial and economic aspects of the 

Rice Problem in india. The authors have 
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presented data concerning the production 
and consumption of rice in India and have 
examined the proximate nutritive principles 
in rice and the changes brought about by 
parboiling and milling, particular attention 
being given to the changes in vitamin B,. 
The zxtiology and endemicity of beri-beri 
and the human requirements of vitamin B, 
are discussed, and the results of experiments 
carried out with rice diets in order to dis- 
cover the most important defects of such 
diets and the means of improving them have 
been furnished. An interesting chapter on 
the economic and social sides of the rice 
problem studied by means of questionnaires 
and field enquiries has been provided and 
the Memoir concludes with a general sum- 
mary of the entire problem. 

Attention is drawn to the fact that milled 
rice is poorer than unmilled rice in the most 
important constituents, e.g., vitamin B, or 
nicotinic acid and that their loss in milling 
is mitigated when rice is parboiled. Based 
on the Williams-Spies standard that the ratio, 
vitamin B, :calorific value of food should 
be at least 0°25 to prevent the occurrence 
of beri-beri, the authors are of opinion that 
rice, to afford protection against beri-beri, 
must have 1:4 to 1:7 micro-gram per gram 
of vitamin B,. Nearly all samples of home- 
pounded or parboiled rice examined are 
above this minimum. On the other hand, 
all samples of raw milled rice are deficient 
in this respect. 

And yet over 70 per cent. of the rice-eating 
population of the Madras Presidency con- 
sume machine-milled rice; elsewhere in 
Bengal, Assam, Bihar, Orissa, U.P., and 
Hyderabad, the percentage is less. From the 
results of a questionnaire issued, it is re- 
vealed that a false sense of economy has 
been the chief cause for the milled-rice 
habit. Actually, home-pounded rice does 
not entail greater expenditure than the 
machine-milled product. Besides, bulk for 
bulk, unpolished, cooked rice has more solid 
matter and can provide greater sustenance 
than polished rice. 

On the subject of legislative action to 
prevent further erection of rice-mills or to 
do away with existing mills, the authors are 
emphatic that this cannot be recommended 
because “historically, attempts to encourage 
handicrafts at the expense of machinery 
have rarely been successful’. On the other 


hand, the production of highly milled raw 
rice can, they consider, 'be prohibited by 
legislation. 


Under-milled or ‘once-polished’ 


Reviews 





| Speen 


Science 


rice is considered satisfactory in this respect. 
The number of large mills in South India, 
where alone such ‘once-polished’ rice can be 
produced are, according to the figures given 
by the authors, only about 550. Over 86 
per cent. of the total number of rice mills 
are small mills and it is these small mills 
that have spread into rural areas and, in 
these, it is not possible to have any controlled 
polishing such as is .advocated by the 
authors. This would obviously necessitate 
the establishment of suitable milling stand- 
ards. 

The authors are not in favour of taxing 
imported rice as they fear that “this might 
be at the expense of the very poorest popu- 
lation groups”. The authors are of the 
opinion that the agricultural research work- 
er should chiefly aim at the production of 
high-yielding strains and that he “need not 
concern himself with trying to change their 
composition”. This is, no doubt, based on 
the finding that rice is of no importance as 
a source of protein in the diet. 

The authors state in this connection that 
an improvement in food value can be more 
easily achieved by preventing the losses oc- 
curring during milling and preparation. 

Among the suggested practical ways of 
improving the poor rice-eater’s diet are the 
partial substitution of rice by one of the 
millets, particularly ragi and the increased 
use of pulses, milk, calcium salts and green 
and leafy vegetables. The use of skimmed 
milk powder or of calcium lactate is espe- 
cially emphasized, but it would be infinitely 
better for us to turn our efforts at improv- 
ing the country’s milk supply and making 
milk a commodity within the reach of every 
purse. 

The Memoir, on the whole, presents the 
results of a planned investigation into the 
problem of rice, its nutritional value, the 
defects of the rice-eater’s diet and some 
practical miethods of overcoming them. Not 
the least interesting and informative part of 
this enquiry is the chapter on the economic 
and sociological causes leading to the increas- 
ing displacement of hand-hulled or home- 
pounded rice by the machine-milled product. 

A. SREENIVASAN. 


Progress of Education in India, 1932-37. 
By John Sargent. (In two Volumes.) 1940. 
Price: Vol. I, Pp. 285, Rs. 3-2-0; Vol. II, 
Pp. 269, Rs. 4-4-0. 

This publication, which is the eleventh 
quinquennial review of the progress of 
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education in India, is one which is familiar to 
all educationists and public men who desire 
to be posted up with the latest authoritative 
information in this field. The Report deals 
with the period of five years ending March 
1937, and consists of two volumes. The 
first volume contains certain general obser- 
vations on the main features of educational 
development during this period, followed by 
chapters on administrative arrangements, 
university, secondary and primary education, 
education of girls and women, professional 
and vocational education, and lastly, edu- 
cation of certain special classes and commu- 
nities. The second volume is one of statis- 
tics. The figures have been collected with 
much care and labour, and the tables are 
intelligently presented. 

There can be no question as to the utility 
of this quinquennial survey. It provides us 
with a means of understanding and evaluat- 
ing the progress of education in this country 
over a convenient unit of time. The Hartog 
Report of 1929 was long, and perhaps even 
now, considered as the most comprehensive 
and valuable official document on educational 
matters. But much water has flowed under 
the bridge since that Report first appeared. 
It is therefore important that we should 
have an authoritative summing up of the 
educational situation from time to time, such 
as the one provided in the publication under 
review. Unfortunately, however, the Report 
has appeared three years after the quin- 
quennium with which it deals; and in spite 
of the explanation offered in the Preface for 
this inordinate delay, one would wish that 
the work had been expedited. 

The Report throws much light upon many 
of the problems which are now agitating the 
minds of educationists and others. At the 
very outset it refers to a criticism which 
attacks the very foundations of the Indian 
educational system namely, that it does not 
satisfy the needs of the people; that it 
lays too much stress upon literary studies 
without developing the practical side. In 
this connection reference is made to the 
Abbott-Wood Report and the Sapru Report 
both of which had suggested certain suitable 
modifications in the present system. 

Educational expenditure, which had been 
adversely affected by financial stringency, 
showed a tendency towards recovery during 
the quinquennium. Nevertheless, education 
as a provincial transferred subject, under the 
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charge of Indian ministers, has not appre- 
ciably prospered for lack of funds. Nor has 
the devolution of responsibility upon local 
bodies, for the lower grades of education, 
been more successful. 

The universities seem to have developed 
in all directions, but still, the remark must 
be made that their contribution to national 
culture and material well-being may be 
considerably increased. The reorganization 
of secondary schools, so as to weed out the 
unsuitables and redirect their training into 
practical channels, is still an unsolved prob- 
lem on the whole. So aiso is the problem 
of providing an appropriate atmosphere for 
those just entering upon their college stu- 
dies. In regard to the adoption of Indian 
languages as media of instruction in the high 
school and above, consensus of opinion 
among universities seems to be in general 
favour, although practice lags far behind 
theory in this matter. 

Primary education has made very little 
headway during the quinquennium. It is 
always the old story of wastage and lack of 
funds. Free and compulsory primary educa- 
tion on a nationwide scale is still a long 
way off. Certain attempts, however, have 
been made to recast the curriculum of the 
existing primary schools and to lengthen the 
period of instruction in them. The educa- 
tion of girls and women shows some im- 
provement, but this has been largely in 
higher institutions of learning. Moreover, 
no substantial attempt has been made to 
devise a separate curriculurn for the fair sex 
more in accordance with its peculiar needs. 
In regard to the professional qualifications 
of teachers much advance has been made, 
but the rate of this advance has not been 
uniform throughout India. The education of 
Muslims shows rapid growth. The school- 
going population in that community has 
nearly doubled itself during the past two 
decades. The education of the depressed 
classes seems to be well under way, and 
larger numbers of these children are being 
admitted into the ordinary schools. 

To an educationist who looks for rapid and 
all-round progress in the education of this 
country the Report must be very depress- 
ing reading on the whole. There are few 
bright spots; and one is tempted to think 
that if the progress is as slow as this, there 
is hardly any need for a gquinquennial 
auditing of it. D. S. GorRDON. 
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The Chemical Constitution of Natural 
Fats. By T. P. Hilditch. (Chapman & 
Hall, Ltd., London), 1940. Pp. xi+ 438. 
Price 35sh. net. 

ORKERS on the technical and biochemi- 

cal aspects of the fats will already be 
acquainted with the fruitful results which 
have come from Professor Hilditch’s school 
of research at Liverpool, represented by over 

a hundred papers from his laboratory during 

the past fifteen years, and they will keenly 

welcome his new book on this group of 
natural substances. 

It is fitting at this stage to look back to 
the establishment of the Campbell Brown 
Professorship at Liverpool University in 
1926, and the reviewer cannot do better than 
quote Dr. E. F. Armstrong’s introduction to 
Professor Hilditch’s earlier work “Fats and 
Waxes” (1927): 

“In Liverpool, thanks to the generosity of 
one of its most prominent Professors of Chem- 
istry, the late J. Campbell Brown, F.R.s., there 
has been established recently a Professorship 
in Industrial Chemistry, with special reference 
to Oils and Fats, to which Dr. T. P. Hilditch 
has been elected. In my opinion, not only is 
the choice of subject highly appropriate itself, 
but, further, no better geographical situation 
for a Chair of Research in relation to the in- 
dustry in question could have been chosen. 
Liverpool as a port ranks high in the import 
of oil-bearing seeds and fats ...... ; a large 
group of industries based on bulky materials 
brought from overseas are all grouped round 
the port of entry to minimize transport; indus- 
tries indeed which in many cases manufacture 
largely for export and pay for their raw mate- 
rials by the manufactured goods which they 
send away from the same port. 

The industries mentioned all have this in 
common, a need of precise and complete know- 
ledge of the materials they use: in this case, 
the fats. 

The scientific problems in such a field cannot 
profitably be solved by individual and isolated 
effort—they require mass attack by the whole 
staff of a research school, working to a definite 
programme during a number of years, before 
any real measure of success can be obtained. 
The experimental difficulties are considerable 
and a special manipulative technique has to be 
acquired.” 

Seldom can there have been so close a 
correspondence between initial aims and 
ultimate achievements as that attained by 
Professor Hilditch’s research school. 

Apart from technology, the chemistry of 
the fats had been a strangely neglected 
field. Indeed from the time that Chevreul 
established the fundamental nature of fats 


as compounds of glycerol with fatty acids, 
there was little essential development for 
about a century. Chevreul’s collected work 
“Recherches chimiques sur les Corps Gras 
d’Origine animale” appeared in 1823. In 
Chapter V of the second part of his Book V 
Chevreul had already considered the quanti- 
tative aspect of alkali saponification, this 
chapter being headed “De la quantité de 
graisse qu’un poids donné de potasse peut 
saponifier”’. It is all the more curious that 
not for nearly another sixty years was the 
chemical analysis of fats put on a really 
quantitative basis. It was early apparent 
that elementary analysis afforded little in- 
formation since the carbon and hydrogen 
contents of most fats are similar. 

A text-book of 1864, T. Chateau’s “Guide 
pratique de la Connaissance et de l’ Exploi- 
tation des Corps Gras industriels’” may be 
taken as typical of the later years of this 
period. The analytical section refers to the 
determination of density (with a consider- 
able variety of “oleometers’’); an electric 
“diagnometer”’ based on conductivity 
measurements; the rise in temperature when 
different fats are mixed with sulphuric acid 
(the Maumené thermal value, which still 
finds a limited technical application), and an 
amazing variety of colour tests. Saponifica- 
tion is referred to as a possible method of 
quantitative examination. Trials are de- 
scribed of a large number of reagents in- 
cluding iodine solutions and it is clear that 
more or less settled procedures emerged 
later out of a considerable welter of 
empiricism. 

There followed a period during which 
technical fat analysis developed fairly satis- 
factory standard methods for such purposes 
as the detection of adulteration of industrial 
fats, the determination of quality, and the 
assessment of potential raw materials. The 
two fundamental “characteristics”, Saponifi- 
cation value (Kottstorfer, 1879) and Iodine 
value (Hiibl, 1884) may be regarded as 
roughly dating the beginning of this period. 
Development of suitable instruments added 
the refractometer to the service of industry, 
and methods for special purposes such as 
those of Reichert, Meissl, Polenské, and 
Kirschner came into use. 

The mass of literature which arose round 
these technical methods may conveniently 
be surveyed in the pages of J. Lewkowitsch’s 
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well-known “Chemical Technology and 
Analysis of Oils, Fats and Waxes” (6th Edi- 
tion, 1921), which may in fact be regarded 
as an epitome of fat chemistry before what 
the reviewer would term the “Hilditch era”. 

In general it may be said that the 
“characteristics” determined by such methods, 
developed mainly for technical purposes, 
represent a summation of the properties of 
the constituents of a fat under examination, 
and do not provide any information on the 
proportion of individual constituents. From 
this generalization may be excepted Kauf- 
mann’s thiocyanometric method (1925), and 
to some extent the Hexabromide value, and 
the Elaidin transformation which Professor 
Hilditch himself has placed on a _ semi- 
quantitative basis. 

The problem of investigating the chemica! 
constituents of a fat falls into two parts, the 
determination of the constituent fatty acids 
and of the manner in which these are com- 
bined with glycerol. 

The first part of the problem had been 
attacked from time to time, for example by 
procedures involving the fractional crystal- 
lization of magnesium and other salts. These 
methods were tedious and only successful 
to a limited extent. The fractional distilla- 
tion of methyl or ethyl esters was used by 
Haller (1906) and others. Professor Hilditch 
has adopted this method as a standard pro- 
cedure, and has demonstrated that it is 
capable of giving reproducible results with 
an accuracy of about one per cent. Preli- 
minary separation of the mixed fatty acids 
into saturated and unsaturated by Twitchell’s 
method is advised, as well as a partial 
separation of lower acids in such cases as 
butter fat. The full experimental details 
which Professor Hilditch gives of the pro- 
cedures he has found satisfactory will be 
especially welcomed by other workers. 

A word may be added at this point on the 
important and often unconsidered role play- 
ed in the development of chemistry by 
improvements in mechanical technique. The 
brilliant progress made in recent years in 
the field of vitamin and hormone research 
would hardly have been possible without 
improved microchemical methods. Similar- 
ly Professor Hilditch has pointed out that 
the development of ester-fractionation tech- 
nique was greatly assisted by the availability 
of excellent electrically-driven rotary pumps 
which will maintain a steady vacuum for 
hours of running. 
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The second part of the problem—that of 
determining glyceride structure—had been 
attacked by physical methods prior to 1927. 
The main lines of attack were the fractional 
crystallization of fats, of brominated un- 
saturated fats, of hydrogenated fats; and 
the vacuum distillation of fats. Of this 
often extremely tedious work (involving, 
for example, in Bomer’s studies, hundreds 
of crystallizations) an adequate account is 
given in the book under review, and Profes- 
sor Hilditch sums it up with the observation 
that “the results were almost wholly quali- 
tative in character nevertheless they 
are sufficient to demonstrate conclusively 
that seed fats are mixtures of mixed tri- 
glycerides, and that the occurrence of simple 
triglycerides is quite exceptional.” 

The modern methods of investigation dev- 
eloped particularly by Professor Hilditch 
need not be detailed here. The reader is 
referred to the book itself. Suffice it to 
say that these methods have proved capable 
of giving a fairly detailed picture of the 
major glyceride components of a variety of 
fats. 

The emphasis here laid on the work of the 
Liverpool School is natural in a review of 
Professor Hilditch’s book; this is not to dis- 
count the value of the data which has accu- 
mulated during the last fifteen years from 
other sources, of which may be mentioned 
the associates of Dr. G. S. Jamieson in the 
United States, Japanese workers on fish fats, 
the Dutch school at Delft, and various 
German investigators. Professor Hilditch 
includes in his book only those fats whose 
component acids have been adequately de- 
fined by modern methods; about 420 fats 
from plant species, about 80 fats from land 
animals, and about 100 fats of aquatic origin 
are mentioned. The number of fats whose 
glyceride structures have been at all satis- 
factorily defined is of course much smaller. 
The account which Professor Hilditch contri- 
buted to Schénfeld’s “Chemie und Techno- 
logie der Fette und Fettprodukte” (Bd. I, 
1936) has here been brought up to date to 
include data published to the end of 1938. 
Some 1939 publications also receive notice. 

The available material has been sufficient 
to indicate the existence of a close connec- 
tion between the component acids in a fat 
and its biological source. The fats of the 
most primitive organisms are usually made 
up of a very complex mixture of fatty 
acids, whilst as evolutionary development 
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has proceeded, the major component acids 
have progressively become fewer in num- 
ber. In the depot fats of the higher animals, 
oleic, palmitic and stearic acids are the 
major components. 

In a number of plant families, specific 
fatty acids are often found such as petro- 
selinic (associated with the Umbellifere) 
and erucic (with the Crucifere). 

Professor Hilditch has, on account of these 
associations, adopted a biological classifica- 
tion of the fats in his book. Similar biologi- 
cal relationships ‘have attracted much 
attention in other fields, notably those of the 
terpenes and of the alkaloids, and it is of 
interest to refer to certain features of the 
latter group of compounds. Whilst there 
are such obvious chemical relationships as 
those of the Papaveracee group of alkaloids, 
there is an increasing number of anomalies 
in distribution. Sparteine is a case in point; 
this, formierly regarded as a typical alka- 
loid of the Papilionacewe, has been recorded 
in association with piperidine type alkaloids 
from Anabasis aphylla (Chenopodiacee) and 
also with chelidonine in Chelidonium majus 
(Papaveracee). Professor Hilditch refers 
to the occurrence of eleostearic acid in 
the three distinct families Euphorbiacee, 
Rosacee and Cucurbitacee, and _ similar 
apparent anomalies could be quoted among 
the terpenes. 

T. A. Henry in the latest (1939) edition of 
“The Plant Alkaloids” remarks that “Nature 
does not manage the production of alkaloids 
to meet the requirements of the chemical 
systematist, or, indeed, those of his botani- 
cal equivalent’, and in the field of the fats, 
the interesting biological relationships al- 
ready apparent should not be too rigidly 
interpreted. 

With the existing data in all these fields, 
only a very small sample of the whole bio- 
logical kingdom is open for inspection, and 
that a very uneven sample. The investiga- 
tion of more animal fats is obviously desir- 
able, since for these much less reliable data 
are available than for the vegetable fats. 

Much earlier work on the fats has been 
valueless by reason of faulty identification 
of raw material. There is a necessity to 
refer to systematists questions of botanical 
and zoological classification. The not in- 
frequent changes of nomenclature sometimes 
causes embarrassment to the chemist. The 


Madhuca fats form an illuminating example, 
and to the chemist it seems unfortunate that 
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the rules of nomenclature could not have 
been modified in such a case, since these fats 
had for a long time been known to the tech- 
nical world under the name Bassia. 

Professor Hilditch has obviously taken 
care to ensure the correctness of the identifi- 
cation of the fats detailed in his book, though 
the reviewer has noticed at least one minor 
duplication. Litsea zeylanica, quoted (in a 
supplementary list) from. Jumelle’s “Les 
Huiles Végétales” (1921) is synonymous with 
Neolitsea involucrata (Lamk.), Merrill, a 
Ceylon sample of which was investigated in 
detail by Gunde and Hilditch last year. 

Where systematists themselves disagree, 
chemists must hope for the best. There is 
a temptation to expect that the chemist may 
soon be able to come to the assistance of 
the botanist by supplementing morphologi- 
cal with chemical characteristics. The cases 
quoted of sparteine and of elzostearic acid 
show, however, the danger of making deduc- 
tions on the basis of similarity of chemical 
constituents. 

It is not the least of the merits of Profes- 
sor Hilditch’s book that it will give a tre- 
mendous impetus to future research. In 
fact the reviewer is acquainted with few 
monographs of recent years which perform 
so well this essential duty of stimulating 
further work, and so clearly indicates 
promising lines of study. The field opened 
up is a wide one, and the subject is in an 
active state of development. Professor 
Hilditch’s enthusiasm has inspired workers 
all over the world, including many in India 
and Ceylon, where a wealth of raw material, 
both animal and vegetable, awaits investi- 
gation. 

There is no doubt that the present work 
represents in the chemical history of the 
fats a milestone as notable as Chevreul’s 
“Récherches”; but unlike that classic work 
it is improbable that it will be followed by 
a comparatively sterile period of sixty 
years. The reviewer may be permitted to 
hope that, in spite of the inevitable disloca- 
tion of research by war, progress in the 
next decade or so will be even more rapid, 
and that in 1950 Professor Hilditch will be 
still so ably reporting it. 

It remains to congratulate the publisher 
on the excellent printing, especially of the 
extensive tabulated data, and on the general 
get-up of the book. If there are any serious 
typographical defects the reviewer has failed 
to find them. R. CHILD. 
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FISH STATISTICS 


T HE importance of fisheries to an agricul- 

tural country like India cannot be too 
sufficiently emphasised. Only a look at many 
of the common people is sufficient to gauge 
the extent of mal-nourishment prevalent in 
India, as most of the poorer classes are rice- 
eaters, and this diet consisting as it does of 
almost pure starch is very deficient in pro- 
teins and nitrogenous material. On the other 
hand, rice and fish together make a well- 
balanced diet. India needs more and more 
of fish, and fortunately the very rich finny 
population of our seas is available almost at 
our doors for scientific exploitation and for 
well-planned utilisation. Another very im- 
portant aspect is that a well-developed 
fishery is an asset to a nation and means 
more national wealth and a race of brave 
and adventurous seamen. 

The publication of “Fish Statistics” 
(Reports Nos. II, III and IV of 1937, Madras 
Fisheries Bulletin, Vol. 27) is an attempt in 
the right direction. The statistics refer to 
the west coast of Madras Presidency re- 
presenting a coast-line of 240 miles. The 
data have been collected by the officers-in- 
charge of about 58 Fish-Curing Yards distri- 
buted on this coast. Each report consists 
of 9 statements and gives particulars regard- 
ing the quantities of fish landed with values; 
the fishing gear used in the various locali- 
ties; the constituents of the hauls made 
with different implements; the places of 
abundance of the different types of fishes 
at different seasons; the range of prices in 
the various localities; and a statement show- 
ing the distribution (according to depth) of 
the shoals of 6 important varieties [Oil 
Sardine, Mackerel, Cat-fish, Silver-bellies, 
Chamban (the Goggler) and Sole]. The 
report for 1930-31 contains 3 additional 
statements relating to the census of the 
fisher-folk and their craft and tackle in 
the South Kanara and in the Malabar 
Districts. A compilation of fishery statistics 
on the above model for the whole of India, 
for both marine and fresh-water fishes, 
would be extremely useful for the future 
development of fisheries in the country. 

Statistical publications have more than an 
academic interest. To focus attention on 
any undesirable state of affairs or to urge 
Government to institute ameliorative or 
remedial measures, no better argument can 


be adduced than reliable statistical data. 
It is, however, necessary that such data 
should be published immediately when the 
facts they represent are fresh, and while the 
conclusions deduced therefrom can be put 
to some practical use. The publication of 
the Bulletin under review has unfortunately 
been unduly delayed. In Statement No. XI 
relating to the statistics for the year 1930-31, 
there is a foot-note which states: —“Suspect- 
ed to be a wrong figure. It could not be 
corrected owing to lapse of time.” This 
remark is perhaps typical of the difficulties 
that confront a statistician when asked to 
tabulate data collected years ago. It is ap- 
parent that the data collected were shelved 
for some reason or other, and were examined 
after several years when the situation had 
completely changed making it impossible to 
check the statements. It is to be hoped that 
hereafter statistics relating to any one year 
would be published as soon as possible during 
the succeeding year. 

The catches landed show a good deal of 
fluctuation. The fishes of economic im- 
portance are again the much despised small 
bony varieties. It was pointed out in the 
statistical report for 1925-26 that “the 
fishermen would be hardly affected and 
the fishing industry in India will suffer 
scarcely a loss .... should the highly-priced 
table-fish be exterminated, whereas the loss 
of any of the smaller fish will inflict 
an irreparable damage to the fisheries and 
fishermen” (p. 7). This point is again very 
clearly brought out in the three reports now 
published. Dr. H. T. Sorley in his report on 
the Fisheries of the Bombay Presidency states 
that “the small inferior and immature bony 
fishes are a very important part of the fresh 
fish supply of the Bombay Presidency” 
(p. 106). Though large hauls are made, 
these small and cheap fishes never reach the 
inland markets except as cured fish. People 
in the inland would certainly prefer fresh 
sea-fish to salted or sun-dried varieties, if 
the quality is good and price not excessive. 
If cold storage and efficient transport faci- 
lities are developed, the catch now cured 
(very often converted into manure for want 
of a market) could be sent into the inland 
area where a demand for fresh fish can easily 
be created. It is useless to expect the so- 
called “table-fishes” to sell cheaply in the 
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inland markets or to satisfy with the limited 
quantities of these fish the demands of the 
potential fish-eating population. Whenever 
cold storage is spoken of, people only think 
about table-fishes, but publication of stat- 
istics like the report under review should 
open the eyes of capitalists and business 


people to the possibilities of developing a 
very virgin field; such a development would 
in addition to assuring a handsome return 
to the business people and the fishermen 
mean better and more balanced food for the 
poorer classes in the inland areas. 

. ie ve 


GALACTIC DYNAMICS* 


PoLYTROPIC GASEOUS CONFIGURATION 


A POLYTROPIC change of gaseous matter is 

defined to be a quasi-statical change of 
state brought about in such a way that speeific 
heat remains constant during the entire process. 
A quasi-statical change is conducted infinitely 
slowly so that the state of the system at 
any instant may be regarded as that of equil- 
ibrium. It is found that if a gaseous configu- 


i+ 
ration is polytropic the law p= kp ™" is satis- 
fied where k and n are disposable constants, p 
being the pressure and p the density at any 
point of the gaseous mass. In the absence of 
any disturbing factors, an isolated non-rotating 
mass of gas will settle down into a spherical 
distribution. If the gaseous mass rotates with 
a small angular velocity » the configuration 
will become slightly oblate. Assuming that » 
is small and uniform throughout the mass, 
Milne, Ziepal, and Chandra Sekhar have tried 
to specify completely gaseous configurations for 
various polytropic models. P. L. Bhatnagar 
has examined the case of a rotating gaseous 
model for which », though small, is not uni- 
form throughout but varies according to a cer- 
tain law depending on the distance from the 
axis of rotation. 

Chandra Sekhar has also considered the 
double star problem. He has found that the 
distortion of a “double-star’” component is the 
same as if it is rotating like a rigid body about 
its own axis with the angular velocity » and 
then. tidally influenced by the other component 
at a distance r from its centre of gravity, the 
two effects being simply added. 

In the case of eclipsing binaries, all the neces- 
sary data are available from observation, and 
it is found that the density condensations of 
these stars as calculated from Chandra Sekhar’s 
theory come out to be rather higher than those 
obtained from direct interpretation of observed 
facts. 

Kopal has attacked the problem of rotating 
gaseous configurations by an essentially differ- 
ent method, the starting point of his investiga- 
tions being Clairaut’s original papers which were 
published more than a century ago. 

Eddington has discussed the case of non- 
uniform polytropic index n. He maintains that 
“all possible spherical distribution of matter can 
be described by a varying polytropic index n’”, 
which he has defined by the equation 


* Summary of three lectures on ‘Galactic Dynamics” 
delivered by Professor A. C. Banerji (Allahabad Univer- 
sity), underthe auspices of the Lucknow University, 
February 15-17, 1940. 


4 2. See 
_ d log p 


where p is the pressure and p the density at 
any point of the configuration. 


SPIRAL NEBULZ 


Telescopes reveal that about 97 per cent. of 
extra-galactic nebule have regular forms rang- 
ing from globular nebulz and_ ellipsoidal 
figures to aé_ series of spirals with open 
arms. These nebulz can be divided into two 
main classes, viz., elliptical nebul# and spiral 
nebulze including both normal and barred 
spirals. Several interesting theories have been 
suggested to account for the shapes of spiral 
nebulz, but none of them has yet been able 
to give a_ satisfactory explanation for the 
formation of spiral arms. It is believed that 
in the outer regions of the equatorial extensions 
of the spiral nebulz condensations in the shape 
of star clouds were first formed. 

Jeans has examined the series of configura- 
tions which would be assumed, under increas- 
ing rates of rotation, by a quantity of matter 
consisting of an atmosphere of negligible mass 
surrounding a massive point nucleus. If p is 
the mean density of all matter inside the 
bounding surface of the configuration, and if 
Pp is greater than its critical value p, given by 
w 
27ryPo 
will stream out in the equatorial plane. The 
main defect in Jeans’ theory is that he discards 
the possibility of star clouds existing in his 
model for nebular configuration, and this is 
not borne out by observation. A short time 
scale for the age of stars situated in the spiral 
arms of the nebulz will solve many difficulties, 
but Jeans’ theory requires that the time scale 
for the age of such stars should be long. 


Brown has assumed that before the arms of 
a spiral nebula were formed it had been a 
highly flattened homogeneous ellipsoid of 
revolution. Some galaxies passing rather close 
to the homogeneous nebula might have caused 
perturbations which brought about minor 
variations in its density and ultimately led to 
the formation of spiral arms. To make allow- 
ance for the minor variations in the density, 
Brown superposes rather arbitrarily on the 
uniform density a small additional density 
consisting of a periodic term. He thus gets a 
spiral form and suggests that the spiral forma- 
tion is a periodic phenomenon. There is no 
evidence, as yet, which supports the above 
suggestion about periodicity. 


= 0-36, it is possible that surplus matter 
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Vogt and Lambrecht have assumed that 
almost the whole of the mass of the spiral 
nebula is concentrated in the nucleus, and that 
there is a cosmic repulsive force proportional 
to the distance from the centre of the nucleus 
in addition to the gravitational force of attrac- 
tion. It may be mentioned here that there is 
no justification for assuming a “Cosmic Force” 
of repulsion in Classical Mathematics. It is 
also not reasonable to suppose that the whole 
mass of the configuration is concentrated in the 
nucleus. Moreover Vogt’s theory cannot give 
any cogent reason for the existence of two 
arms of a spiral nebula. Lambrecht attributes 
the formation of the pair of arms to en- 
counters. 

Lindblad, in his earlier investigations, has 
assumed a configuration which consists of a 
spheroidal galaxy of stars of uniform density 
having a small condensed nucleus at the centre. 
Any tidal action on it will produce perturba-~ 
tions and may lead to spiral formation. Lindblad 
has worked out the condition necessary for 
such formation of spiral arms. He has found 
that if the mass of the nucleus is small, there 
is greater possibility for formation of these 
arms. 

From spectrographical observations we find 
that there is a fairly uniform angular velocity 
of rotation in the central part of a nebular 
configuration, and in the outer less dense 
regions the angular speed is far less than in 
the central part. Lindblad, in his later investi- 
gations, suggests that the rapid decrease in the 
speed of rotation as we proceed outwards from 
the central core may produce instability and 
cause the formation of spiral structure. 

Lindblad maintains that for the formation of 
the observed spiral arms, considerable flatten- 
ing of the spheroidal configuration correspond- 
ing to the meridional eccentricity 0-96 at least, 
is necessary. He has shewn that in the outer 
regions of the configuration, local condensations 
are likely to form. He suggests that if there 
be an encounter between two such condensa- 
tions near the edge of the configuration, one 
of the condensations being ejected out of the 
system may depart in a spiral orbit. Recent 
investigations by Plaskett and Pearce about 
our local galaxy tend to show that “the whole 
galactic system is immersed in a gaseous sub- 
stratum consisting of atoms of various ele- 
ments The separate atoms, while obeying 
gas laws, participate in a rotational movement 
around a distant central mass in galactic 
longitude 325°.” 

“The observed rotational accleration seems 
to be same as that for the stars so that the 
atoms are not subjected to any appreciable 
radiation pressure from the central mass.” 

Depending on the above conclusions, Banerji, 
Nizamuddin, and Bhatnagar have assumed a 
model which consists of a rotating spheroidal 
central mass of finite dimensions and uniform 
density surrounded by a spheroidal structure 
of rotating compressible gas having variable 
density. They have also investigated the condi- 
tion necessary for the formation of spiral arms. 
The size of the central mass is taken to be 
small compared to that of the outer boundary 
of the gaseous structure, If the angular velo- 
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city is small, the outer boundary of the gase- 
ous configuration would differ little from a 
spheroid. 

They have found that for spiral formation, 
the equatorial diameter of the central nucleus 
in the case of our Galactic System cannot be 
greater than 35 parsecs and in the case of 
Andromeda nebula cannot be greater than 600 
parsecs. 

Eddington’s theoretical researches, and 
Plaskett and Pearce’s observational investigations 
show that interstellar space (within the con- 
fines of our Galactic System) is not empty but 
is filled with a highly rarefied gas of substan- 
tially uniform density. Bearing this point in 
mind, Banerji has investigated the condition 
necessary for the formation of spiral arms in 
the equatorial plane of a rotating gaseous con- 
figuration of uniform density which surrounds 
a_ spheroidal homogeneous mass of incompres- 
sible material of relatively small size. It is 
evident that the density of the gaseous struc- 
ture can only be uniform if the angular velocity 
# is variable and satisfies a certain. relation. 
Banerji has investigated this relation and has 
obtained the condition necessary for the spiral 
formation in a suitable form. 

It is found that for spiral formation the equa- 
torial diameter of the inner core in the case 
of our Galactic System must be less than 270 
parsecs, and in the case of Andromeda nebula 
must be less than 560 parsecs. 


THE ORIGIN OF THE SOLAR SYSTEM 


The planetesimal theory of Chamberlin and 
Moulton and the tidal theory of Jeans and 
Jeffreys regarding the origin of the solar sys- 
tem undoubtedly possess several distinct ad- 
vantages, but they are also open to certain 
grave objections. In both these theories the 
sun and a passing star narrowly missed each 
other. It seems to be very improbable, if not 
almost impossible, that so much angular momen- 
tum as is observed in the planets could be put 
into the planetary matter when it was ejected 
from the sun during its (sun’s) encounter with 
another star. Moreover, the formation and 
arrangement of satellites cannot also be satis- 
factorily explained by the above theories. 

Russell has considered a number of new lines 
of attack on this problem. One of the theo- 
ries, viz., the sun might have been a member 
of a binary star having a companion much 
smaller than itself and that a collision between 
the companion and a passing star broke the 
former into fragments from which the present 
planets were formed, was examined by Russell 
critically. He abandons this theory as un- 
promising in view of the fact that it cannot 
explain satisfactorily how the companion of 
the sun was got rid of and how the terrestrial 
planets were ultimately formed. On the other 
hand, Lyttleton maintains that as the result of 
a close tidal encounter of a component of a 
double-star with an intruding star of average 
mass and velocity (at infinity) the binary sys- 
tem can be disrupted and all the three stars 
can subsequently escape from each other. He 
further asserts that under favourable conditions 
a portion of the tidal or planetary ribbon can 
be captured by the non-colliding component of 
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the binary system and ultimately condensed 
into planets. He also suggests that “later en- 
counters between pairs of planets while in the 
liquid state give promise of an explanation of 
the formation of satellites”. Luyten and Hill 
have criticised Lyttleton’s theory and have 
pointed out that the two colliding stars would 
retain about 94 per cent. of the length of the 
planetary ribbon and so only 6 per cent. of the 
length of the filament would become available 
for possible capture by the sun (the non- 
colliding component of the binary system) and 
subsequent formation into planets. Luyten 
has further pointed out that in order to capture 
even a part of the filament the sun must have 
been moving parallel to the filament for some 
considerable time and must itself have suffered 
a close approach or collision with the intruder. 
In the above case if the intruding start is 


ge massive, the sun itself would be captured 
y it. 

In a recent paper, Bhatnagar has shewn 
mathematically, that if there was collision be- 
tween the sun’s companion and a passing star, 
the distance between the sun and its compa- 
nion would have been so much reduced that 
a second collision between the components of 
the binary system as well as between them and 
the intruder could not have been avoided. In 
the case of close approach between two stars 
without actual collision, Bhatnagar has calcu- 
lated possible lengths of maximum. tidal 
elongations and shewn conclusively that even 
at the instant of closest approach, no planetary 
ribbon joining the two stars is possible. It is 
evident therefore that so far no satisfactory 
theory about the origin of planets and satellites 
has yet been developed mathematically. 


MANUFACTURE OF SCIENTIFIC INSTRU MENTS 


BY 
G. R. PARANJPE, LE.S., F.N.L, J.P. 


(Principal, Royal Institute of Science, Bombay) 


[THE manufacture of scientific instruments is 
an item of national importance, inasmuch as 
it occupies an eminent place in our scientific 
and engineering developments and corresponds 
to the manufacture of heavy chemicals in all 
chemical and allied industries. There is, of 
course, this important and obvious difference 
that the number of different heavy chemicals 
is small while the number of different kinds 
of scientific instruments is almost innumerable. 
The name _ scientific instrument indicates a 
classification suggesting that it represents a 
type of instruments employed in scientific pur- 
suits in educational, industrial and research 
laboratories. Instruments employed in public 
utility services, like the telegraph, the tele- 
phone, motor cars, aeroplanes, air conditioners, 
etc., are also invariably scientific although they 
are not necessarily used in scientific institu- 
tions. se i 

The present position as regards scientific 
instruments in this country is such that they 
are finding more and more employment in all 
spheres of life. With the spread of education, 
leading to higher standard of living and rapid 
industrial developments, the employment of 
scientific instruments is increasing rapidly. 
This is probably a good sign, suggesting pro- 
gress, but unluckily the development is one- 
sided and somewhat unreliable, unless India 
can safely depend on manufacturing all the 
requisite instruments in this country and out 
of local raw materials. There have been and 
there are, even now, some enterprising concerns 
that endeavour to manufacture scientific in- 
struments but the sum total of all such attempts 
is yet only a drop in the ocean. It would not 
be an exaggeration to say that the demand on 
scientific instruments and appliances is almost 
wholly met from articles of foreign manufac- 
ture, 


The scientific instruments industry must 
occupy a peculiar position. It may not catch 
the imagination of the lay public, but it must 
be the special care of the industrialists. edu- 
cationists and researchers, who should uniformly 
champion the cause of local manufacturers, 
because such a frame of mind alone can give 
proper encouragement to enterprising design- 
ers, inventers and mechanics. It should also 
be the anxiety of all industrial and scientific 
institutions to foster the spirit of depending, 
as far as possible, only on appliances of local 
manufacture. 

There are already in existence about a score 
of manufacturers of scientific instruments in 
India, but most of them devote themselves to 
the construction of just those few articles that 
are usually employed in educational institu- 
tions. Their products are good and they serve 
a useful purpose, but the majority is still depend- 
ent on imported raw materials or ready-made 
components. In spite of this, the industry has 
made considerable progress. The passage 
through the assembly stage is unavoidable and 
yet very important; because it helps to train 
up workmen and develop confidence in their 
skill; it also gives the manufacturers time and 
opportunity to look about for local raw mate- 
rials while the finished product, built out of 
foreign components, is becoming popular and 
attractive. 

The other important question is as regards 
organisations which should control: 

(i) the training and supply of skilled labour; 

(ii) the testing and grading of scientific in- 

struments; and 

(iii) the marketing of the products. 

Skilled labour for the various jobs in a 
scientific instrument maker’s workshop is not 
easily available, and there is also no proper 
provision for training mechanics, Special faci- 
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lities may have to be provided for this purpose. 
It is also necessary to introduce, among the 
different manufacturers, the idea of specialis- 
ation at a certain stage. Each manufacturer 
makes all kinds of different instruments, with 
the result that the designers and the workmen 
have little chance of acquiring the neces- 
sary experience and skill to be able to 
produce articles of a_ definite quality. 
The purchaser, in spite of his anxiety to 
buy Indian-made articles, remains perplexed. 
It would, therefore, appear necessary to estab- 
lish independent or State-controlled institutions 
which will be in a position to critically exam- 
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ine the different products of different makers 
and grade them properly. These institutions 
will also arrange to equip themselves with 
special expensive tools and precision standards 
which individual makers of scientific instruments 
can hardly be expected to afford and yet are 
required to employ. 

The Universities and other public institutions 
which maintain large libraries will also have 
to widen the scope of their activities and 
endeavour to obtain literature bearing on the 
subject of the manufacture of scientific instru- 
ments, a subject which does not appear to have 
received much attention so far. 





PROSPECTS OF HUMAN SURVIVAL 


R. KIRTLEY F. MATHER discussed the 
prospects of human survival in his Sigma 

Xi lecture delivered during the recent session 
of the American Association for the Advance- 
ment of Science, Ohio, 1940. On _ geological, 
paleontological and biological grounds, man will 
probably survive for at least some thousands 
of years. “Even if this present age is inter- 
glacial and not post-glacial, man’s specific 
adaptability to extremes of climatic environ- 
ment would enable him to survive. There is, 
however, one circumstance which militates 
against man’s prolonged survival. This is the 





CENTENARIES 


fact that in his conquest of the material world, 
which is the fundamental characteristic of his 
recent progress in civilization, man is using up 
his capital, such as oil, at a far higher rate than 
he is using his income, that is, the products of 
natural increase; and a further and even more 
alarming feature is that that capital expenditure 
is increasing progressively as the enjoyment 
of its amenities extends to the less sophisticated 
peoples. Hence, exhaustion of capital in pos- 
sibly seventy years or less may seriously curtail 
man’s future.”—Nature, 1940, No. 3678, p. 663. 





Ridson, Tristram (1580-1640) 


TT RISTRAM RIDSON, a British topographer, 
was born in a village near Terrington 
about 1580. He resided at Pembroke College 
for some years but left Oxford without a degree. 

Ridson lived on intimate terms with his con- 
temporary topographers and his Chorographical 
description or survey of Devon commenced in 
1605 and completed in 1630 was a much used 
manuscript, till it was printed in 1714. Its 
value was such that it went through several 
editions till about a century ago. An index to 
this book was commenced in the Transactions 
of the Devonshire Association in 1894. 

Ridson died in June 1640. 


Duclaux, Pierre Emile (1840-1904) 


PIERRE EMILE DUCLAUX, a French bio- 
chemist, was born at Aurillae June 24, 
1840. Besides several papers he wrote more 
than half a dozen treatises of which his Micro- 
biologu in four volumes is the most famous. 


Duclaux was a friend and co-worker of 
Pasteur. He accompanied Pasteur to Milan 
when the latter visited the seeding establish- 
ment which had been named after himself. It 
was he that planned the Annals of the Pasteur 
Institute. Duclaux died in 1904. 


Veitch, Henry James (1840-1924) 


HENRY JAMES VEITCH, an English horti- 
culturist was born at Exeter June 29, 1840. 
His father was himself horticulturist of his day. 
He was very keen in introducing new plants 
to cultivation. His firm were pioneers in 
orchid hybridisation. He was connected with 
the Royal Horticultural Society of which he 
ultimately became vice-president. He was 
awarded the Victoria Medal of honour in 1906 
and was honoured by several other foreign 
learned societies. His two chief works are the 
Manual of conifere (1900) and the Manual of 
orchidaceous plants (1887-1894). 
Veitch died at East Burnham Park July 6, 
1924. S. R. RANGANATHAN, 
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The Poisonous Plants of India.—An import- 
ant outcome of the Medicinal Plants and Food 
Poisons Inquiry, being carried on under the 
auspices of the Imperial Council of Agricultural 
Research, is the compilation of a comprehensive 
list of the poisonous plants of India by the offi- 
cers in charge of the Inquiry. The list is now 
published together with a popular exposition of 
the various aspects of their nature and occur- 
rence (R. N. Chopra and R. L. Badhwar, Ind. 
J. Agr. Sci., 10, Part 1). It is the precursor 
of an exhaustive monograph now under pre- 
paration. The plants in the list are arranged 
according to the families and the botanical 
names of the different plants, the nature of the 
plant poison or other active principle, their 
specific method of action in the animal body, 
and other interesting details of information are 
appended. The compilation constitutes the 
most indispensable spadework for investiga- 
tions of far-reaching value which, however, can 
be accomplished only in the course of a genera- 
tion. Among the matters discussed or described 
may be mentioned the various chemical consti- 
tuents responsible for the toxic effects, such 
as amines and alkaloids of different kinds, 
glucosides, both directly poisonous and 
cyanogenitic or saponin yielding ones, es- 
sential and volatile oils, toxalbumins and 
resins, bitters, phenolic compounds, etc. 
The factors affecting toxicity are briefly touched 
upon and the effect of drying in some cases and 
of cultivation in others which both bring about 
a loss of toxicity are referred to and the stage 
of growth is mentioned as perhaps the most 
important factor in determining the toxicity. 
Bacteria, algz, and fungi lichens mosses and 
other cryptogamic plants which are plant 
poisons are also listed and described. As most 
of the plants referred to are principally cattle 
poisons this aspect of the question is gone into 
in detail and methods of preventing such cattle- 
poisoning are discussed. The indiscriminate 
importation of ornamental plants some of which 
are poisons and which grow luxuriantly in 
their new environment is deprecated and even 
legislation to prevent the importation of such 
plants may become necessary. Plants and 
materials which are normally regular food sub- 
stances but which under some conditions may 
become poisonous are described and some im- 
portant but little-known facts about these are 
indicated. The section cn insect and _ fish 
poisons is perhaps the most interesting and 
certainly exhaustive. The economic aspect of 
their importance in furnishing cheap and abund- 
ant possible sources of insecticides for use in 
agriculture and in the control of malaria and 
other insect-borne diseases gives the list special 
value and a claim for priority of investigation. 
The work has certainly entailed a vast amount 
of painstaking inquiries, search and collabora- 
tion, and the Monograph, when it does appear, 
will be welcomed as a monumental publication. 
A ae Oe 
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An Improved Electric Hygrometer.—The 
psychrometer and hair hygrometer, commonly 
used for determining moisture content of air, 
are not well adapted where marked and sudden 
changes in humidity are encountered, such as in 
the measurement of upper air humidities by 
means of the radio sonde.. F. W. Dunmore 
(Journ. Res. Bureau of Standards, 1939, 23, 701) 
has now described a type of electric hygrometer 
which better fulfils the above requirements. 
The unit consists of an 0-01-inch-wall alumini- 
um tube coated with polystyrene resin and 
wound with bifilar winding comprising 20 
turns (of each wire) per inch of No. 38 AWG 
bare palladuim wire. The unit is then coated 
with a thin film of partially hydrolyzed poly- 
vinyl acetate with the addition of a small 
amount of lithium chloride, the amount depend- 
ing upon the humidity range to be covered 
by the unit. The electric resistance of the film 
between the two coils is a function of humidity. 
Methods of construction, coating, aging, and 
using the units in both A.C. and D.C. circuits 
are given. M. A. G. 
st * * 

Pantothenic Acid.—The synthesis of yet an- 
other vitamin by Doctors Stiller, Keresztesy and 
Finkelstein of the Merck Research Laboratories, 
has recently been announced. (Science, 1940, 
March 8). The vitamin has the chemical 
structure HOCH.C (CH.,).CH(OH) CO NHCH., 
CH.COOH. Its synthesis has followed in the 
wake of its isolation in pure condition from 
natural sources. It belongs to the B group of 
vitamins and is identical with the chic anti- 
dermatitis factor. 

a of * 

The Myenteric Nerve-Plexus.—While the 
autonomic nervous system of higher vertebrates 
(chiefly mammals) has engaged the attention 
of workers from a long time, that in the 
lower chordates requires investigation. Kirti- 
singhe (Quart. J. Micr. Sc., 1940, 81, 521) after 
investigating Amphioxus (fixation unknown), 
Scylliorhinus, Motella, Saccobranchus' and 
Ophicephalus has come to some _ interesting 
conclusions. Auerbach’s plexus is simple in 
Amphioxus and fish; the nerve cells are situated 
in the meshes. In Scylliorhinus, Dogiel’s type 
II nerve cells predominate while in teleosts both 
type I and II occur. Synapses between the 
preganglionic fibres and enteric neurons and 
among the neurons themselves are described. 
No connection between Auerbach’s plexus and 
‘interstitial cells’ of Cajal are seen. The stellate 
ganglion cells of Amphioxus are to be com- 
pared with neurons of type I of higher forms. 

a * 


The Resistance of Mealy-Bugs (Homoptera) 
to Parasitisation by Internal Hymenopterous 
Parasites, with special reference to Phagocytosis. 
It is concluded that host specificity, in so far 
as oviposition is concerned, depends upon the 
attractiveness of the hosts to the female adults 
and not upon the suitability of the hosts as 
media for the development of their progeny 
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(Ann. Ent. Soc. Amer., 1939, 32, No. 1). Differ- 
ences in the developmental rate of a parasite 
within different hosts, as well as the resistance 
of these hosts, may be due in part, to the 
favourability of the host fluids as nutriment. 
The unsuitability of a resistant or immune host 
as a developmental medium for a specific parasite 
may be due to something (Enzyme, etc.) lacking 
or possessed by the parasite, rather than some- 
thing lacking or possessed by the host. Ap- 
parently the stimulus which initiates Phago- 
cytosis of the parasite eggs in Pseudococcus 
gahani, is associated in some way with the 
development of the parasite larvze within the 
eggs. There is some evidence, although, not 
conclusive, that phagocytosis of the parasite 
eggs in this species was initiated by chemical 
substances liberated about the time of hatching. 
Neither phagocytosis, character of surface of 
parasite, hosts inadequate as food, nor melan- 
ization alone, appears adequate to explain, how 
immunity is realised. The data presented are 
considered to show, that immunity is not neces- 
sarily accompanied by phagocytosis. 
* ok ae 


Survey of India.—The General Report of the 
Survey of India just issued, gives details of the 
survey operations of the ordinary field units, 
as well as, drawing, map publication and 
instrument manufacture along with an abstract 
of the Geodetic Report detailing scientific work 
done during the survey year, Ist October 1938 
to 30th September 1939. 

A summary of surveys done in each Province 
and State is given in abkstracts II and III, 
details of these surveys being given in part 3. 
The Survey of India, primarily engaged in 
geodetic, topographical and geographical sur- 
veys, is now doing a fair amount of miscellane- 
ous outside work on payment and also assists 
and advises Provincial Governments with local 
and settlement surveys when required. 

Abstract III contains a resume of geodetic 
operations undertaken during the year. The 
usual magnetic, seismographic and meteorologi- 
cal observations were conducted. A start has 
been made to publish complete data pamphlets 
giving triangulation data, geodetic and topo- 
graphical, and the first pamphlet of this new 
series is hoped to be issued in 1940. The tide 
tables of the Indian Ocean for 1940 for 67 
ports were prepared and published in Septem- 
ber 1939. At 42 new stations in Burma, obser- 
vations to determine the force of gravity were 
made. 

The publications of the Department for the 
year are given in Tables I, II and III in part 4, 
which also gives an idea of work done in 
revising existing maps and publication of special 
maps. Anodised aluminium, cellulose sprayed 
materials and a transparent plastic called 
Perspex were tried as_ substitutes for foil- 
mounted paper for fair-drawing. The expense 
of these materials may limit their use. Photo 
lettering has also been further developed. 

During the year, there has been an increase 
in the sale of instruments and the range of 
scientific instruments manufactured and re- 
paired. A new type of offset scale in plate 
glass, devised by Brigadier Lewis, has been 
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constructed in the Mathematical Instrument 
Office, rendering plotting easy and rapid. The 
special “offset machine” constructed in the 
Mathematical Instrument Office has increased 
considerably the range to which accurate offsets 
can be taken. Offsets can be taken with 
accuracy on the forty feet to an inch scale to 
a range of about 150 feet. During the year, 
repairs to air-craft instruments necessitated 
the opening of a new section. The requisite test 
apparatus and wind tunnel are under con- 
struction. 

Index Map A, at the end of the Report, shows 
the progress of modern Topographical Surveys 
and of compilations made by the Survey of 
India. Index Map B indicates the obsolescence 
of Modern Surveys. Index Maps C to G show 
the progress of publication to date of all stand- 
ard series of modern maps. 

An account of the different activities of the 
Survey of India during the year is embodied 
in the Report. C. GOPALAKRISHNAN, 

ok * * 


Prince of Wales Museum of Western India.— 
The reorganisation of the galleries in the archzo- 
logical section, the acquisition of valuable exhi- 
bits to the various departments of the Museum, 
the publication of a handbook of the Indian Art 
Collections, the deputation of an officer of the 
Museum staff to join the Vernay-Cutting Ex- 
pedition organised by the American Museum 
of Natural History, New York and the British 
Museum for surveying the mammals of the 
higher reaches of the Chindwin Valley, and the 
organisation of an Ornithological survey of 
Central India States, are a few of the activ- 
ities recorded in the Annual Report of the 
Prince of Wales Museum for the year 1938-39. 

With a view to extend the educational ser- 
vices of the Museum to the general public and 
school children the Trustees have proposed to 
the Government the necessity for employing 
guides on the establishment of the Museum. 
This proposal is receiving due consideration. 

Among the notable additions to the Natural 
History Section, mention must be made of the 
casts of a saw-fish, 21 feet in length, which was 
caught in the fishing nets at Back Bay, and a 
whale-shark, a rare fish, caught by local fisher- 
men 15 miles off Bombay. The important work 
of cataloguing and indexing the reference col- 
lections in the section was continued during the 
year and a number of valuable publications 
were issued. In spite of the unsatisfactory 
financial position, the Natural History Section 
has shown much activity; it is hoped that ade- 
quate funds will be provided by the Govern- 
ment to meet not only the costs of maintenance 
but also to enable the undertaking of develop- 
mental work. 

* * * 

Inter-University Board.—The Report of the 
activities of the Inter-University Board for the 
past year is of value to all those who are 
interested or engaged in higher education in 
this country. It indicates what action has been 
taken following the various resolutions passed 
by the Board at its ordinary meeting as well 
as at its annual conference. 

Generally speaking, the questions discussed 
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at these gatherings refer either to matters of 
educational administration or to curriculum 
problems. In connection with the latter it is 
encouraging to note that Indian Universities no 
longer content themselves with providing in- 
struction in the old stereotyped subjects but 
that they are trying to strike out new paths and 
expand their courses of study. Thus the Report 
contains suggestions for the introduction of 
such branches of knowledge as pharmacy, 
technology, military science, aeronautics, ento- 
mology, seismology and public administration. 
From the replies received it is seen that there is 
sometimes considerable difference of opinion— 
as well as non-expression of any opinion— 
among the universities. On certain other 
matters, however, there seems to be considera- 
ble agreement, as for instance, on the wider 
use of indigenous languages in higher education 
as media of instruction. D. S. GORDON. 
* + * 

Kodaikanal Observatory.—A further fall in 
solar activity is reported in the latest annual 
report (1939) of the Solar Observatory at 
Kodaikanal. Observing conditions were slightly 
more favourable for observations than in 1938. 

The daily mean number of sun spots remain- 
ed the same as in 1938. There was a decrease 
of 39 per cent. in the mean daily areas of 
calcium prominences and a decrease of nine per 
cent. in their mean daily numbers. A study 
of prominence areas was made to determine 
the possible influence of the earth on solar pro- 
minences. 

Photographs of the sun on a scale of eight 
inches to the sun’s diameter were obtained on 
330 days and photographs in the lights emitted 
by calcium and hydrogen on the sun on 317 
and 284 days respectively. Photographs show- 
ing solar prominences were taken on 305 
days. Some of these photographs were supplied 
to Observatories at Greenwhich, Cambridge 
and Meudon. 

The bright eruption on the sun on March 3 
could be photographed in its successive stages. 
During the months of August and September, 
the sun showed unusual activity. These, as 
well as selected Fraunhofer lines, formed sub- 
jects of special study. A theoretical investiga- 
tion on the mechanism of solar dark markings 
was also undertaken. 

An amplifier to the photo-electric micro- 
photometer at the Observatory was constructed 
and fitted up: The Observatory carried out the 
programme of the International Astronomical 
Union. 

The Milne-Shaw seismograph recorded 193 
earthquakes during 1939. 
o tk ok 
The Annual Report of the International Tin 
Research and Development Council, which has 
just reached us, gives a detailed summary of 
the progress in equipping its new laboratories 
in Middlesex, and the results achieved in the 
technical and commercial development of each 
of the main uses of tin. The Council has 
rendered valuable assistance to tin users in 
overcoming their difficulties and problems. 


Many of the enquiries related to the process of 
hot-tinning; new problems for the hot-tinner 
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have arisen as a result of recent improvements 
in the methods of finishing steel. Among the 
Council’s researches; which have reached a 
stage when the results could be developed on 
an industrial scale, mention may be made of 
hot-tinning, electro-deposition of pure tin and 
of copper-tin alloys, tin-rich bearing metals, tin 
oxide as an opacifier for vitreous enamels, and 
the action of small additions of tin in increas- 
ing the wear-resistance of cast iron. 

* * * 

A World Catalogue of Meteorites, the largest 
and most comprehensive of its kind yet pub- 
lished in any country, which should prove of 
use to those interested in these extra-terrestrial 
arrivals, has just been brought out as a Memoir 
by the Geological Survey of India. A special 
reference is made in the publication to the 
Indian falls and finds and to specimens exhi- 
bited in the Indian Museum, Calcutta. 

The collection of meteorites of the Geologi- 
cal Survey of India in the Indian Museum, 
Calcutta, contains 468 falls and finds from vari- 
ous countries and is one of the most important 
in the world. One thousand two hundred and 
fifty-eight known meteorites are now listed. 
More than one in every three, therefore, is re- 
presented in the Indian Museum. The speci- 
mens are exhibited in four handsome cases with 
explanatory labels in English, Bengali and Urdu. 
Every effort is made to obtain new specimens 
and these are carefully studied and the results 
published for the information of the scientific 
world. 

The largest meteorites are all Irons, the larg- 
est known mass at Hoba in South-West Africa 
weighing 54 tons. The largest known Stone 
meteorite fell at Long Island, Kansas, and 
weighed 1,275 lbs. The immense masses of the 
large meteorites, the impact of which on the 
earth has been responsible for the formation of 
remarkable craters, can only be conjectured. 

Many of the iron meteorites which have been 
found were not observed to fall. On the other 
—. most stony meteorites have been seen to 
all. 

It is estimated that the oldest known iron 
meteorite solidified 2,900 million years ago. It 
has also been estimated that if meteorites are 
scattered portions of our solar system, their age 
should not be greater than 3,000 million years; 
but if they come from other stars, their period of 
solidification might date back some 10,000,000 
million years. The determined date of solidifi- 
cation of iron meteorites thus accords with the 
assumption that they belong to our solar system. 

* a ck 

Forecasting River Movements.—As a result 
of the investigations carried out on models at 
the Central Hydrodynamic Research Station at 
Poona, it is now possible to forecast tendencies 
to changes in river courses, though not the 
magnitude or the extent of the changes, but 
greater accuracy is expected with further im- 
provements in the technique of reproducing in 
a model the changes which occur in the course 
of a large alluvial river which is now being 
developed. 

Experiments are being conducted at the station 
on a 1/500 model of the Ganges above the 
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Hardinge Bridge. A number of difficulties have 
been encountered and means are being devised 
to overcome them. The greatest difficulty, for 
which only a partial solution has so far been 
devised, has been to reproduce silt deposition 
which plays a large part in the changes of river 
courses. The difficulty arises from the fact that 
small channels carry a relatively much smaller 
proportion of silt in suspension than large 
channels. 

The results of the 1935 flood in the model 
were almost identical with those of the proto- 
type, but success was not equally satisfactory 
with other experiments. The problem is being 
further studied. 

on % 

Water Level Recorders.—Two automatic 
recorders, one for use in seepage drains and 
another for recording fluctuations of supply 
channels have recently been designed and 
made by a Punjab engineer. 

The seepage drain recorder which is known 
as ‘CAM’ Recorder is entirely self-contained. 
The drum on which the chart is placed is driven 
by clockwork filled with jewelled escapement 
and will run for one month for each full 
winding and the recording pencil will last for 
the same period. The chart moves forward at 
one-tenth of an inch per hour and three days 
recording will be seen at a glance. 

The other instrument which is called ‘ZEM’ 
Recorder can be set to operate either at the 
head or tail of a supply channel. The pencil 
operating on the chart of the instrument can 
be set to the correct indent and fluctuations in 
the supply are recorded either above or below 
the line in the centre. The range can either 
be six inches up and six inches down or three 
inches up and three inches down. The chart 
moves at the rate of one-tenth of an inch per 
hour and one roll will last twelve months. The 
drum on which the chart is placed is driven by 
a one-second electric pendulum clock actuated 
by a battery of five dry cells and will run for 
at least six months without attention. The 
recorder can be allowed to read up to 14 feet 
range by fitting in differently pitched screws. 

The float arrangements for both gauges con- 
sist of an eight-inch copper float fitted in a 
twelve-inch light steel tube and cannot be 
tampered with. This tube requires a twelve- 
inch square well or can be placed in an open 
channel. 

* * * 

Drying of Fruits—The Imperial Council of 
Agricultural Research have recently directed 
their attention to the founding of a dried fruit 
and vegetable industry, in the North West 
Frontier Province, where a large variety of 
fruits are grown. Encouraging results have al- 
ready been obtained at the Tarnab Farm and 
dried specimens sent to England for examin- 
ation, have been favourably commented upon. 

Drying constitutes a very valuable method 
for preserving fruits and possesses certain 
distinct advantages over canning. Thus the pro- 
cess does not demand the employment of ex- 
pensive equipment and it lends itself to easy 
manipulation. It is a recognised method of 
fruit preservation and in fruit-growing coun- 
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tries a large proportion of the production is 
treated in this manner. Thus in California 
about 65 per cent. of the crop is disposed off 
in the dried form. 

India imports annually Rs. 9,00,000 worth of 
dried fruits from Afghanistan. 
a a * 

Indian Meteorological Department.—It is 
announced that Temperature Forecasts, pre- 
pared by the Meteorological Offices at Poona, 
Calcutta, Karachi and Delhi will be included 
in the daily weather reports, as a routine mea- 

sure. 

Temperature forecasts were being included 
in the reports during the period 1890-1905. 
This practice was given up in 1906, with a view 
to shorten the reports. After the occurrence of 
the unusually intense cold wave in the winter 
of 1928-29, the Meteorological Department felt 
that it would be useful to issue temperature 
forecasts whenever large changes were expected. 

Forecasts of abnormal temperatures are of 
use to agriculturists, engineers, medical men and 
industrialists. Timely warnings of cold and 
heat waves are very valuable to agriculturists, 
who can take appropriate steps for minimising 
losses due to such abnormalities. 

* a ok 

Manufacture of Liquid Gold.—That there 
should be no difficulty in manufacturing liquid 
gold in India, even during war time, and that 
the manufacture would be profitable, is sug- 
gested by the Industrial Research Bureau in 
their Bulletin No. 16, “Manufacture and Appli- 
cation of Liquid Gold”, issued recently. 

Used extensively by the Indian glass bangle 
industry and manufacturers of ceramic articles 
for decoration purposes, liquid gold has hitherto 
been exclusively imported from abroad. Since 
the outbreak of war, its supply has become 
greatly restricted. 

The product contains gold to the extent of 
about 80 per cent. of its value, the remaining 
20 per cent. covering the cost of manufacture 
and the various chemicals required. The cost 
of manufacture has been carefully estimated 
and the availability of raw materials considered 
from the point of view of pre-war as well as 
war-time conditions. 

The annual consumption of liquid gold in the 
manufacture of glass bangles and in the ceramic 
industry in India has been estimated at approxi- 
mately 20,000 ozs., worth about Rs. 4,00,000 at 
current market prices. The major portion of 
this, or about 18,000 ozs., is consumed at 
Ferozabad (Agra District, United Provinces), 
which is the principal centre of glass bangle 
manufacture in India. 

Liquid Gold is a dark, oily, viscous substance 
containing resinates of gold and other metals 
dissolved in essential oils. The minor constitu- 
ents present are resinates of bismuth, chromium 
and rhodium. The function of bismuth resinate 
which forms bismuth oxide on firing, is to 
fasten the gold film to the glass or porcelain 
surface to which it is applied. Chromium 
resinate appears to play a part very similar 
to bismuth resinate. The chief function of 
rhodium resinate is to render the film of metallic 
gold lustrous, 
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The article on which the decorative design is 

applied by means of a feather or fine brush, is 
air dried and fired in a suitable muffle furnace 
at a gradually rising temperature up to about 
650-700° C. During the process, the organic 
matter burns off leaving a bright film of metallic 
gold. 
The Bulletin describes at length the processes 
for preparing liquid gold. Semi-commercial 
trials have been successfully carried out and 
costs worked out. 


ASTRONOMICAL NOTES 


Planets during July 1940.—Mercury continues 
to be an evening star in the early part of the 
month; it is in inferior conjunction with the 
Sun on July 22 after which it passes into the 
morning sky. Venus, which is gradually moving 
away from the Sun, will be a conspicuously 
bright object visible in the eastern sky some- 
time before sunrise. Its brightness is increas- 
ing and towards the end of the month it is 
approaching greatest brilliance, when its stellar 
magnitude is — 4-2. It will appear stationary 
on July 18; and there will be a close conjunc- 
tion of the planet with the Moon on July 31. 
Mars continues to be too near the Sun in the 
evening sky and cannot be well observed during 
the month. 

Jupiter rises about an hour after midnight 
and will be a conspicuous object in the early 
morning sky. It is gradually getting brighter, 
the stellar magnitude being — 2-0 at the end 
of the month. Very close to it and about two 
or three degrees to the south-east, is the planet 
Saturn visible as a yellowish star: of the first 
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magnitude. The ring system is slowly getting 
wider, the angular dimensions of the major 
and minor axes of the ring ellipse being 39”-4 
and 13”-6 respectively about the middle of the 
month. In the same part of the heavens will 
be seen Uranus which is moving slowly east- 
ward in Taurus about five degrees south of 
Alcyone the brightest star of the Pleiades 
cluster. Neptune being in the constellation Leo, 
can be seen in the western sky in the early 
part of the night. It is situated about mid- 
way between the two-fourths magnitude stars v 
Leonis and » Virginis and can be located with 
a small telescope. 

Omicron Ceti (Mira).—This interesting varia- 
ble start is expected to reach maximum bright- 
ness about July 28, when it is likely to be of 
the second magnitude. The star is a regular 
long-period variable with a range of variation 
of nearly eight magnitudes and the period is 
331-8 days. The position is given by R.A. 
2* 16” and declination 3° 15’ S. The star is 
of a deep-red colour and when at maximum, 
can be easily picked up a little to the south- 
west of the stars q and vy Ceti. In July it will 
be nearly on the meridian just before — 

T. P. B. 


SEISMOLOGICAL NOTES 

During the month of May 1940, seven slight, 
four moderate and one great shocks were 
recorded by the Colaba seismographs as 
against five slight and six moderate shocks 
recorded during the same month in 1939. 
Details for May 1940 are given in the following 
table: — 
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24 Great 22 04 10400 Near 8° S., 83° W. 200 killed 
(off the Coast of 5000 injured and 
Peru) 2000 houses destroyed 
27 Slight 9 40 1270 36°°5 N. 125 Felt in Peshawar 
70°-5 E. 
(Hindukush) | 
28 | Moderate 15 ll 4636 3° S., 138° E. 
(New Guinea) 
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MAGNETIC NOTES 


Magnetic conditions during the month of 
May 1940 were almost similar to those in 
the preceding month. There were 9 quiet days, 
20 days of slight disturbance and 2 days of 
moderate disturbance as against 5 quiet days, 
23 days of slight disturbance and 3 of moderate 
disturbance during May 1939. 

The quietest day during the month was the 
4th and the most disturbed day the 24th. The 
classification of the magnetic character of 
individual days during the month was as 
follows: — 





Disturbed days 





Quiet days 


Slight Maderate 





3-6, 8, 14, 16, 30, 31.| 1, 2, 7, 9-13, 15, 18, 24. 


17, 19-23 , 25-29. 








There was one moderate storm during May 
1940, as against two storms of moderate intensity 
in May of last year. The mean character 
figure for the month is 0-77 while that for 
May 1939 was 0-94. M. R. RANGASWAMI. 


ANNOUNCEMENTS 


The sixth International Congress for Experi- 
mental Cytology which should have been held 
at Stockholm from July 25 to August 1, 1940, 
has been postponed on account of the inter- 
national situation. 


The organizing council announce that the 
International Congress of Mathematicians which 
was scheduled to be held at Cambridge, Mass, 
in September 1940, has been postponed. 


The British Association intends, unless un- 
forseen events intervene, to hold a conference 
in the University of Reading, by the kind per- 
mission of the Council of the University, during 
July 25-27. The general reference will be to 
science in national and international aspects, and 
Sir Richard Gregory, President of the Associa- 
tion, will open the conference as chairman. 
Thereafter there will be meetings in four groups, 
dealing respectively with international intellec- 
tual co-operation; natural resources and national 
needs; social aspects of human_ nutrition; and 
scientific discovery and progressive industry. 


Royal Society of Arts.—As a means towards 
the economy in paper necessitated by the 
Government rationing scheme, the Council have 
decided that the Journal shall, as a temporary 
measure, be published fortnightly. Each fort- 
nightly issue will be in the nature of a double 
number, and contain the report of two meetings 
instead of one. Fellows will thus receive the 
same subject-matter, but by a more economical 


method. 
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The attention of our readers is drawn to two 
advertisements appearing elsewhere in this 
number: (1) Inviting applications for the post 
of University Professor of Physical Chemistry, 
University of the Punjab; Salary Rs. 600—40- 
1,000; last date for receiving applications, 15th 
July 1940; and (2) Requesting exchange or 
sale of Homoptera by Dr. S. Mahdihassan, 
Osmania Medical Ccllege, Hyderabad. 


We acknowledge with thanks the receipt of 
the following: — 


Ft eae of Agricultural Research”, Vol. 60, 
i: Be 


“Agricultural Gazette of New South Wales”, 
Vol. 51, Pt. 5. 


“Journal of the Royal Society of Arts”, Vol. 
88, No. 4559. 


“The Nagpur Agricultural College Magazine”, 
Vol. 14, No. 4. 


“Indian Journal of Agricultural 
Vol. 10, No. 2. 


“Allahabad Farmer”, Vol. 14, No. 3. 
“Biological Reviews”, Vol. 17, No. 2. 


“Journal of the Indian Chemical Society”, 
Vol. 17, No. 4. 


ee Journal of Chemistry”, Vol. 9, Nos. 


“Chemical Products”, Vol. 3, No. 5. 


ee Rendus Doklady”, Vol. 26, Nos. 6 
and 7. 


“Experiment Station Record”, Vol. 82, No. 3. 
“Indian Forester’, Vol. 66, No. 6. 
“Indian Farming”, Vol. 1, No. 5. 


“Transactions of the Geological, Mining and 
a” aeieeaeeee Society of India”, Vol. 10, Nos. 


Science”’, 


“Records of the Mysore Geological Depart- 
ment”, Bull. No. 17. 


“Bulletin of the Indian Central Jute Com- 
mittee”, Vol. 3, No. 2. 


“Review of Applied Mycology”, Vol. 19, No. 4. 
“The Bulletin of the American Meteorological 
Society”, Vol: 21, No. 4. 


“The Mathematics Student”, Vol. 8, No. 1. 
“Indian Medical Gazette’, Vol. 75, No. 5. 


“American Museum of Natural History”, Vol. 
45, No. 4. 


“Nature”, Vol. 145, Nos. 3677 and 3678. 


“Journal of the Bombay Natural History 
Society”, Vol. 41, No. 3. 


“Indian Journal of Physics”, Vol. 14, Pt. 1. 
“Canadian Journal of Research”, Vol. 18, No. 


“Journal of Research” (National Bureau of 
Standards), Vol. 23, Nos. 5-6. 

“Indian Trade Journal”, Vol. 137, Nos. 1769-~ 
72. 


“The Lingnan Science Journal”, Vol. 19, No. 2. 
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ACADEMIES AND SOCIETIES 





Indian Academy of Sciences: 


May 1940. SECTION A.—C. V. RAMAN aNpD 
P. NILAKANTAN: Reflection of x-rays with 
change of frequency—Part I. Theoretical discus- 
sion; Part II. The case of diamond; Part III. 
The case of sodium nitrate. The optical analogy 
of the scattering of light in crystals indicates 
that when X-rays traverse a crystal they excite 
pulsations in the crystal lattice having the 
characteristic infra-red frequencies, and these 
pulsations in turn cause periodic variations in 
the structure-amplitude of the crystal spacings, 
and therefore result in reflections of the X-rays 
with change of frequency. In the -case of 
diamond, the 1332-1 frequency is_ effective. 
Sodium nitrate exhibits intense modified reflec- 
tions by several of the crystal spacings. 
K. V. Boxit anp K. S. Narcunp: Synthesis in 
the chaulmoogric acid series—Part II. Synthesis 
of A*-cyclopentene carboxylic acid. T. M. K. 
Nepuncap!: Raman effect in Rochelle salt 
crystals. 25 Raman shifts are recorded along 
with 4 water bands. The intensities of many 
of the Raman lines change markedly for vary- 
ing orientations of the crystal axes, even when 
the incident light is unpolarised. R. D. Desar 
AND (Miss) K. S. RapHa: The action of hexa- 
methylenetetramine on the methyl esters of 
phenolcarboxrylic acids. G. V. L. N. Murty AnD 
T. R. SEsHADRI: Raman effect and chemical con- 
stitution. Influence of constitutive and other 
factors on the double bonds in organic com- 
pounds—Part IV. The frequency of the ethylenic 
double bond in unsaturated carboxyl compounds. 
Raman spectra of cinnamyl acetate alcohol and 
cinnamyl acetate are compared with those of 
ethyl cinnamate. K. SamsBasiva Rao: On the 
representation of a number as the sum of the 
kth power of a prime and an Ith power-free 
integer. F. C. AuLtuck: On Warings’ problem 
for biquadrates. E. McKenzie Taytor: Some 
aspects of the physics of water-table rise and 
salt movement in the soil under irrigated condi- 
tions. The importance of the presence of a zone 
of field capacity moisture content on the move- 
ment of moisture in a soil has been investigated. 
There is no essential connection between the 
rise of water-table and the rise of salts in the 


soil. 

May 1940. SECTION B.—Kuan A. RAHMAN 
AND AMAR NatH Sapra: Mites of the family 
tetranychide from Lyallpur with descriptions of 
four new species. Seven species of phytopha- 
gous mites of which four are new, are describ- 
ed and biological notes for each species given. 
H. S. Rao: On the anatomy of Lycopodiopsis 
derbyi Renault with remarks on the southern 
paleeozoic lycopods; A re-examination of one 
of the few interesting silicified plants known 
from Brazil. A. ANANTHANARAYANA AYER: A 
note on the morphology of the iliofemoral liga- 
ment of the hip-joint. The study has furnished 
additional evidence for the view that the muscle 
iliacus minor and the medial limb of the ilio- 
femoral ligament are homologous structures. 
M. S. RanpHawa: A note on a club-shaped 
variety of Botrydium granulatum (L.) Grev. 
Var. Clavaeformis Var. Nov. 


Indian Association for the Cultivation 
of Science: (Froceedings) 


February 1940.—SacHINDRA MoHAN MuItTRA: 
Splitting of spectral lines at scattering by liquids. 
S. S. BANERJEE: Input impedance of high-fre- 
quency parallel wire transmission lines immers- 
ed in an absorbing medium. D. V. GoGATE AND 
D. S. Kornarrt: Degeneracy in Non-relativistic 
Bose-Einstein statistics. B. B. Ray, S. R. Das 
AND N. Baccut: Secondary K-Absorption edges 
of cobalt salts in solid and liquid solutions. 
Ram Nivas Rat: On sources of stellar energy—A 
criticism of the Bethe-Gamow theory. N. Bac- 
CHI: On the width of the K-Absorption edge of 
cobalt. A. C. Banersi: The spiral arms of a 
configuration of rotating compressible mass 
having uniform density and surrounding an 
incompressible spheroid of homogeneous mass. 
A. K. Dutta: Second maximum of Rossi curve. 


Indian Chemical Society: 


April 1940.—S. M. SETHNA AND R. C. SHan: 
Pechman condensation of p-orsellinic acid with 
ethyl-aceto-acetate. Synthesis of 7-hydroxry-4: 
5-di-methylcoumarin. BALKRISHNA H. Iver: Ex- 
tension of reformatsky reaction—Part I. Study 
with ethyl bromomalonate and acetone. M. S. 
TELANG AND V. V. NapKaRNI: Kinetics of the 
reaction between potassium persulphate and the 
alkyl iodides—Part II. K.-C. Sana: Biologi- 
cal value of the proteins of Bengal fish. P. L. 
NARASIMHA Rao: JChemotherapy of bacterial 
infections—Part I. Substances related to 
sulphanilamide. Synthesis of p-aminobenzyl- 
sulphonamide and its derivatives. RAFAT 
Husain Srippiqur: Strychnine and brucine— 
Part V. Some derivatives of dinitroisostrychnic 
acid. S. M. SETHNA AND R. C. SHaH: Kostanecki- 
Robinson Reaction—Part I. Acetylation of Orca- 
cetophenone and its monomethyl ether. S. J 
Das-GuptTa: Acridine derivatives—Part V. Auro- 
thio- and argentothio-Acridines. K. MITRA. 
H. C. Mittra anv A. C. Roy: Nutrition studies 
in Bihar—Part III. Estimation of carotene 
and ascorbic acid in common fruits and vegeta- 
bles. B. N. GHosH anp N. C. MUKHERJEE: Mea- 
surement of swelling and electrokinetic poten- 
tial of fibrin at various hydrogen ion concentra- 
tions. K. C. Sana: Effect of boiling and frying 
on the enzymic hydrolysis of fish protein. 
SATYENDRA NATH CHAKRAVARTI, MAHADEVAN 
SWAMINATHAN AND P. R. VENKATARAMAN: 
O-Aldeyhdo-carboxylic acids—Part III. A syn- 
thesis of 4:5-methylenedioxryphthalaldehydic 
acid and new synthesis of 4- and 5-methory- 
phthalaldehydic acids. JAGARAJ BEHARI LAL: 
Chemical examination of Blepharis Edulis, 
Pers.—Part III. Constitution of Blepharin. 
D. N. MasuMDAR AND (LATE) G. C. CHAKRA- 
VARTY: The Constituents of alkanet root (An- 
chusa tinctoria, Lam.)—Part II. Anchusin and 
its derivatives. PHANINDRA BHUSHAN Dutt, 
NARENDRA CHANDRA DEB AND PRAFULLA KUMAR 
Bose: A preliminary note on Mesuol, the bitter 
principle of Meusa ferrea. U. P. Basu AND 
A. Masumpar: A note on the keeping properties 
of Hydnocarpus wightiana oil and its derivatives. 
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